





American Machinist 








Volume 63 


‘New York, September 10, 1925 


Number 11 





Getting the Most 


Out of Your 
Machine Tool Dollar 


From an interview with the shop superintendent 
of a large division on a well-known railroad 
that does not altogether approve of publicity 


By Fred H. Colvin 


Editor, American Machinist 


railroad shop so as to get the most out of every 
dollar, is a very different problem from that of 
many other industries, especially those in the automo- 


Ts selection of machine tool equipment for the 


bile field. With few exceptions, such as _ staybolt 
machinery and, occasionally, machines for turning 
taper or frame bolts, = 


In this respect, railroad-shop equipment is very dif- 
ferent from that of the automobile shop. For even 
though the automobile shop may use a_ standard 
machine, it is very frequently equipped with special 
fixtures for one size of a certain piece. The nearest 
approach the railroads have to this practice is probably 
in the fixtures that are 








standard rather than spe- 
cial machinery is used. 
Of course, machines for 
repairing air brakes, 
flue welders and the like, 
are special, but they hardly 
come within the category 
of machine tools. 

There has been a great 
change in the attitude of 
railway management re- 
garding the _ purchase 
of new machines for its || 
shops. Just how much this 
has been influenced by the 
work of the American 


ones. 





HE railroad referred to in this article 

counts on a machine paying for itself 
in six years, and buys on that basis. 
new machine frequently replaces two old 
Lack of standard design and the 
constant changes of details on new loco- 
motives, adds to the cost of repairs and 
ties up thousands of dollars in spare parts. 
The large variation in components of the 
same type prevents making stock parts in 
quantities that would give low costs, since 
the set-up time is frequently as great as 
the actual operation. 





made for driving-box and 
connecting-rod brass work. 
| Even these fixtures, how- 
'f ever, can generally be used 
‘| for several sizes. 

| Methods of machining 
‘| are undergoing modifica- 
tion in railway shops as 
elsewhere. The use of 
milling machines is in- 
creasing on such work 
as guides, crossheads, driv- 
ing boxes and shoes and 
wedges. On other work, 
such as connecting - rod 
| brasses, the shaper holds 


One 








Machinist during the past —— 
two or three years, we are not likely to know. But 
new machines come much easier than they used to and 
many of the railroad shop executives have a feeling that 
these articles have helped them to a considerable extent. 
At any rate, the shops on some of the big roads now 
get the new machines that they ask for, and can show 
a good reason for, much more easily than they ever 
did before. So it isn’t all a question of the railroad 
having more money to spend, although that naturally 
helps greatly. 

Generally speaking, all of the machine-tool equip- 
ment in a railroad shop is standard. While some of 
the machines are designed and built especially for car 
wheel, driving wheel or other railway work, they are 
usable for repairs on any locomotive or car on the line. 


its own. Grinding, too, is 
gaining ground, in both cylindrical and flat work. 

Another way in which the shop under consideration 
endeavors to get the most out of its machine-tool dollar, 
is to put practically every job on piecework. The rate 
is set and tried for 30 days. If agreeable to both sides, 
it is then fixed and cannot be changed by either side 
As a result, the machines are used and not coddled, so 
that the desired production is pretty sure to materialize. 
There have been a number of cases where one new 
machine has replaced two old ones in getting out the 
work. 

Another factor that affects the selection of machine- 
tool equipment in the average railroad shop, is that of 
the life of the machine purchased. Here again the 
problem is very different from that of the automobile 
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shop, because the demands for production are so very 
different. The time required for setting up a new 
job and the conveniences that enable an operator to 
turn out the average job in good time, are more impor- 
tant than the ability to turn out a thousand pieces in a 
minimum time. As a matter of fact, an order for a 
thousand pieces of anything, except staybolts or sim- 
ilar work, would cause a near-panic in almost any 
railroad shop. 

In other words the management wants to get the use- 
ful work out of the machine in as short a time as 
possible, just as it is keeping locomotives in service 
as continuously as possible, in order to get their mile- 
age-life in the shortest time. The railroad has to have 
a long-life machine in order to get the total production 
out of it, since but a few pieces are made at a time. 

The difference between the automotive and the rail- 
road shop is shown in the basis used in figuring the 
work to be expected from a new machine tool. 

The average automotive shop has a rule that a new 
machine must pay for itself in a year. In other words, 
it demands and gets a 100 per cent investment. This 
seems to many to be an unwarranted demand but it 
is, of course, much more justifiable and necessary in the 
case of the automotive than the railroad shop. The 
machine may become obsolete for automobile work in a 
vear, or the user may be one of those to join the dear 
departed among motor-car builders. The railroad sel- 
dom quits business, no matter how many times it 
becomes bankrupt. It is usually a public necessity and 
must go on, regardless of whose money is lost. 

The railroad under consideration buys machines on 
practically a six-year basis. In other words, they must 
earn about 16 per cent on the investment. But it 
seldom wears out a machine tool in six years, any more 
than the automobile shop wears it out in a year. In 
fact, the estimated useful life of a good machine tool 
in railway shops is 20 years, and there are many much 
older tools in use. This practice is much fairer to the 
machine builder than that of the automotive shop. For 
while the latter charges the tools off in a year, it uses 
them from 5 to 10 years in many cases. 


Too MANY KINDS OF LOCOMOTIVES 


The reason that it is very difficult to make as much 
of a showing in a railroad shop with new and modern 
mawvhine tools as frequently expected, is the small quan- 
tity of parts that go to make up the usual order. 
This isn’t a matter of pigheadedness on the part of 
any official, but is because there are so few locomotives 
that are alike in many particulars. It is hard to believe 
that the locomotives on many railroads, or on many 
divisions of a railroad, do not average over 10 to 15 
of the same kind. But such is the case. 

When Henry Ford bought the D. T. & L., he inherited, 
if memory serves me right, 81 locomotives of 17 dif- 
ferent kinds, an average of less than 5 of a kind. This 
was, of course, a broken down road and hardly typical, 
but a large division of a well-known railroad not a 
thousand miles away, has 75 kinds of locomotives 
among the 1,000 that it is responsible for. 

Ford spent a lot of money in standardizing the 
relics he inherited, at their first overhauling. The 
I.C.C. figures show something over $17,000 per locomo- 
tive. And considering the fact that he discarded ali 
oid cabs, side rods, pilots and bumpers, and replaced 
them with new ones as nearly standard as possible, 
the cost was very reasonable. For many of these loco- 
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motives came from shops fhat are now known only in 
ancient history. Instead of 17 kinds, Ford divided 
them into 3 classes and, so far as such essentials as 
bumpers, cabs, crankpins, tender trucks, etc., are con- 
cerned, they can now be replaced by standard parts of 
any of the three classes. The I.C.C. reports show that 
his present shopping costs are no higher than the aver- 
age, and lower than many. And the locomotives are in 
first-class shape. 

With the number of similar locomotives on a big 
division limited to 12 or 13 as an average, there is 
very little chance to reduce costs by making up parts in 
quantity. If the whole road has 100 locomotives of a 
kind it will probably pay to make many parts in a cen- 
tral shop and distribute them to division points, as is 
done on the Santa Fe and other large systems. Or 
if we could induce the locomotive designer to leave even 
a few things on the new locomotives the same as on 
the last lot, it would help some. But the average 
designer seems to feel that he is a back number and 
unprogressive, if not undesirable, if he fails to change 
everything from the pilot to the rear end of the tank. 


DESIGNERS MAKE MANY CHANGES 


It doesn’t seem to make much difference whether he 
changes the sizes up or down, so long as he changes 
them a little. He designs locomotives having greater 
tractive effort and smaller crankpins, and vice versa, 
as has been reported in some cases. Pipe fittings, air 
reservoirs, and their brackets, crossheads and pins, all 
seem to fall under the eagle eye of the designer, and 
are changed one way or the other—all of which adds 
to the troubles of the shop man and the expense of 
repairs. 

It doesn’t require analysis or proof of any kind to 
know that this sort of thing adds to the cost of loco- 
motive repairs. The same is true of cars and is about 
equally serious there. Even in the case of grab irons, 
or similar simple parts, there seems to be a new idea 
with every new lot of cars. A few cars come in for 
repairs and 25 or 50 pieces are ordered. The black- 
smith foreman kicks because he knows it costs money 
to set up a bulldozer for such a small job. The actual 
forging of the pieces frequently costs Jess than the 
set-up time. And the cost clerk, if there is one, wants 
to know what ails the machine, or the men, that the 
costs are so high. 

Then perhaps the stock clerk takes a chance and 
doubles the order just before the “old man” makes an 
inspection trip. And the old man promptly “jumps” 
him for tying up so much of the company’s money in 
stock when it is needed for other things, 


A MILLION DOLLARS IN SPARE PARTS 


The railroad in question is now at work on a series 
of stock order schedules that will balance the cost of 
production, including set-up time, against the interest 
on the investment tied up in spare parts. Right here 
is where even a semblance of standardization would 
make a big showing. This particular division carries 
in the neighborhood of $1,000,000 worth of spare parts, 
at least half of which could be saved if changes were 
not made in every new lot of locomotives. Spare cylin- 
ders alone tie up thousands of dollars that would be 
available for improvements if there were fewer kinds 
of cylinders to carry. 

This shop has made a beginning on standardization 
in the matter of reboring cylinders and valve bush- 
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ings. Instead of boring any size that would clean up 
it has taken a leaf from the automobile repairman’s 
book, and bores to definite oversizes until the limit 
has been reached. 

It is probably more difficult to select machine-tool 
equipment for a railroad shop than for a production 
shop, because of the reasons stated. It is equally 
hard for the builder of a machine to make a good 
showing where it is used only on short runs. His 
machine may be fully able to cut the time in half, if 
there is a decent sized lot of parts to be made. But 
with only a few parts to make, any saving in costs is 
frequently as much in the skill of the operator in set- 
ting up, as it is in the ability of the machine to do 
the work in shorter time. 


[The preceding article is the ninth under the title, “Getting 
the Most Out of Your Machine Tool Dollar.” The first article, by 
J. A. Smith, General Superintendent of the General Electric Co., 
Schenectady, N. Y., was published on page 409, Vol. 62. The 
second by C. A. Shaffer, General Supervisor of Machinery and 
Tools of the Illinois Central Railroad, was published on page 521, 
Vol. 62. The third, by Robert F. Runge, Vice-president of SKF 
Industries, Inc., was published on page 719, Vol. 62. The fourth, 
by L. C. Morrow, Managing Editor, American Machinist, outlin- 
ing the polices of the International Harvester Co., was published 
on page 793, Vol. 62. The fifth, by G. T. Christopher, Factory 


Manager, the Dayton Engineering Laboratories Co., was pub- 
lished on page 907, Vol. 62. The sixth by D. C. Wright, of 
was 


the H. W. Caldwell & Son Co. plant of the Link-Belt Co., 
published on page 1, Vol. 63. The seventh, by T. C. Vail, super- 
intendent, the Spicer Manufacturing Co., was published on page 
175, Vol. 63. The eighth by E. R. Norris, director of works equip- 
ment, the Westinghouse Electric and Manufacturing Co., was 
published on page 255, Vol. 63. Other articles on the same sub- 
ject will be published in forthcoming issues.] 





A Method of Finding Lead 
Gears 


By B. M. HAVERSTICK 


HE method of finding lead gears with which this 

article deals was developed for the purpose of find- 
ing four gear combinations where extreme accuracy is 
desired and at the same time to provide a method which 
would be simple and easily understood. 

Gear combinations are usually expressed as fractions. 
In this method, whatever the formula required by the 
machine, the fraction is always reduced to a decimal or 
ratio such as 1.345678, picked at random. 

Assume that we wish to find a set of gears which 
will give this ratio: 


R = 1.345678 
A, B, D, C= the required gears 
X=AxXB 
Y=CxX< D 
Gears to be used 24 to 100 inclusive. 
x AXB __Drivens 





Then R= ¥ =G xD ~ Drivers 
Since R is the quotient of X/Y and since both X 
and Y are unknown it is evident that there may be 
more than one set of values for X and Y which will 
satisfy the equation. As a matter of fact we may 
assume any value for either and by substituting in the 
equation find the corresponding value for the other. 
Assume as follows: 
Y = 2,000 
R = 1.345678 


xX 
substituting in R = y we have 


45678 — 2691:358 
1.3 5 — 2,000 
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The right-hand member of this equation now has the 
same value as the left but is expressed in a form which 
better suits our purpose. The numerator and denomi- 
nator of the right-hand member represent two numbers 
which will give the ratio, but, unfortunately, the nu- 
merator cannot be broken up into two whole-number 
factors which will give the numerator as a product. 


PROBLEM DEALS WITH THE FRACTION 


Our problem, therefore, is to eliminate entirely, or 
bring as near unity as possible, that part of the 
numerator which lies to the right of the decimal point. 
This can be accomplished by means of the following 
“ratio” table made up by successive additions of the 
value of R and set down in this way: 


1— 1.345678 
2— 2.691356 
3— 4.037034 
4— 5.382712 
5— 6.728390 
6— 8.074068 
7— 9.419746 
8 — 10.765424 


9 — 12.111102 


Now set down in the same way the values of Y and X¥ 


as found above; 
2,000 — 1,691.356 


It will now be seen that the numbers bear the same 
relation to each other as do the numbers in the table 
in the same relative position. This being the case we 
may add or subtract any pair or combination of pairs 
of numbers in the ratio table to our Y and X values 
without changing the resulting ratio. 


MANIPULATING POSITION OF DECIMAL POINT 


By moving the decimal point in the right-hand mem- 
ber to the right and adding a corresponding number 
of ciphers to the left-hand member we may take from 
the table practically any multiple of R. To illustrate, 
from the first pair of numbers in the table: 


1— 1.345678 
10 —  13.45678 
100 — 134.5678 


1,000 — 1,345.678 


In the process of finding the required gears we set 
down the values of Y and X, as found above, and then 
select from the table a pair of numbers that when added 
or subtracted from these values the resulting decimal 
will fall between 0.95 and 0.05. 

While 0.95 and 0.05 are not fixed as limits, the ac- 
curacy of the final result depends entirely on the value 
of this decimal, the whole numbers being a perfect 
ratio in so far as whole numbers are concerned. 


COMPLETE ELIMINATION RARELY POSSIBLE 


If we could eliminate the decimal entirely so that the 
result of our additions and subtractions would look like 
3,032 — 3,672.000000 for example we would have a per- 
fect whole-number ratio. This, however, is hardly ever 
possible and usually the best we can do is to bring the 
decimal as near unity as possible. 

When the value of the decimal is 0.05, or less, it is 
disregarded and the whole number to the left of the 
point is considered as being perfect, when the decimal 
is 0.95, or more, it is taken as 1 and added to the whole 
number to the left of the point. 











—s 


A little study of the solution shown below should 
make the method understandable: 


2000 — 2691.356 
500 — 672.839 


2500 — 3364.195 








40 — 53.82712 
2540 — 3418.02212 
20— 26.91356 





2560 — 3444.93568 
2560(Y) — 3445(X) 


3445 65 x 53 


aa =]. 3 
3560 = 40 x 64 134070 


1.345678 
0.000025 


When the decimal has been brought within the limits 
desired the whole numbers should be looked up in 2 
prime number and factor, or any other suitable table, 
or, if no table is convenient, the numbers can be 
factored in order to discover whether proper factors 
exist. In our problem the first pair of numbers, 
2500-3418 are better than the next pair but no factors 
exist between 24 and 100 which covers our stock of 
gears. When this happens another set must be found. 
Usually, however, only a few additions or subtractions 
are necessary. 

If a closer ratio is wanted, one that shall not vary 
from the original by a number greater than 0.000009, 
for example, it may require more time, but such a 
ratio may be found in practically every case. 

Since the two whole numbers found are a perfect 
ratio with the exception of the difference between the 
decimal and unity, the error between the actual ratio, 
which will be produced by the gears and the original 
ratio may be found by dividing this difference, or 
remainder, by the left-hand member of the expression. 
In our problem: 


1.000 
0.935 


0.065 — difference 
0.065 


2,560 = 0.000025 = error. 


A more simple method is as follows: 
Add enough ciphers to the difference, or remainder, 
so that a division can be made and divide mentally; 
0.06500 
0.00002 = 2-500 
We are not so much concerned about the actual 
figures in the quotient as we are about their position. 
It will also be seen that the size of the divisor changes 
the error considerably; that is, with the same remainder 
or difference, the error has a different value with dif- 
ferent divisors. 
In our case: 


0.000065 = error 
0.06500 = difference 





= error. 


0.000016 = error 
0.06500 = difference 


1,000 = divisor 4,000 = divisor 
With very little practice the accuracy of the final 
result may be predicted by simple inspection of the 
difference or remainder. 
In using the ratio-table method for finding two gear 
combinations, every possible combination between spec- 
ified limits may be found and the best one selected. 
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High-Precision Measuring Machines— 
| Discussion 


By THOMAS Topp 


In connection with the article by Joseph Kaye Wood, 
appearing on page 945, Vol. 62, of the American 
Machinist, the following results of tests to determine 
the relative micrometer contact pressures exerted by 
mechanics and engineers are here set down. The pur- 
pose was to obtain readings by men in both branches, 
first when using their own micrometer calipers and 
second when using a new one, accurately adjusted. 


TESTED PEICE USED AS CHECK 


A micrometer check, which measured 0.50003 in. at 
71 deg. F. in a Société Genevois length-measuring 
machine, such as Mr. Wood describes, was used 
throughout the entire test. Twenty mechanics and the 
same number of engineers were approached for meas- 
urements with the following average results: 


Mechanics 


Personal micrometer 0.49985 inch 
The new micrometer 0.49992 inch 


Engineers 


Personal micrometer 0.50012 inch 
The new micrometer 0.50014 inch 


These results indicate that the mechanics obtain 
smaller average readings than the engineers. The 
reason appears to lie in the natural habit of the former 
to “squeeze” a measurement. The tendency is most 
pronounced in the younger mechanics, the older men 
sometimes spurning the use of the ratchet and giving 
measurements that are uncannily consistent and 
accurate. 

The engineers, on the other hand, seem to overesti- 
mate the amount of care necessary and consequently 
lack the “nerve” to press sufficiently hard. Those 
engineers that had previously been mechanics for a 
long period showed the tendency to squeeze. 

In general it may be said that the older mechanics, 
particularly in the inspection service, and the engineers, 
most experienced in making measurements irrespective 
of their total period of service as engineers, use the 
micrometers most accurately. 


CONCLUSIONS MusT BE QUALIFIED 


Of course, these conclusions should be qualified to 
allow for other factors which were not considered in 
this brief investigation. Such factors are the individual 
accuracies of the personal micrometers for the par- 
ticular dimension used, in this case 4 inch, and also the 
manner in which the persons were approached. It is 
interesting to note that the measurements made by the 
mechanics when using their own micrometers and when 
using the new one are widely different as compared 
with similar measurements made by the engineers. 
This is so, because the engineers’ micrometers are used 
relatively little and hence are more apt to give results 
similar to those obtained by the new instrument, other 
things being considered equal. 

More complete tests along this line could be made 
by many concerns and the results reported to advan- 
tage. Important data could thus be correlated and 
the personal equation involved in the use of the 
micrometer calipers, better understood. 
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grinding machine and because of the scientific 
study of abrasives, the grinding wheel has now 
become about the most versatile tool in the whole range 
of manufacturing implements, and its applications are 
increasing every day. Instead of being used only to 
work hardened steel, by far the greater part of its field 
of usefulness lies in its application to other and softer 
metals that easily can be cut by steel tools, and in many 
cases to other materials to which no mechanic of the 
past generation would have thought of adapting it. 
Not only are articles of mild steel, iron, brass, alumi- 
num and similar metals now successfully brought to size 
and shape by the grinding process, but such materials 
as hard (and sometimes soft) rubber, bakelite, carbon, 
asbestos fabrics, and even celluloid, furnish grist to 
the mill of the abrasive wheel, and with far more satis- 
factory results than were ever attained by cutting tools. 


ID: to the advent of the modern high-powered 


TAKING ADVANTAGE OF GRINDING 


In looking through the experimental department of 
the shops of.a prominent manufacturer of grinding 
machinery the other day the writer was impressed by 
the variety of jobs that are put up to its engineers by 
manufacturers in other lines, who, having exhausted 
their ingenuity in the effort to meet competition by old 
and tried means, are ready to take a chance on grind- 
ing. And few are disappointed. 

One of the first jobs to draw my attention was a flat 
disk of soft carbon some 7 or 8 in. in diameter by about 
an inch thick, and with a 43-in. bore. I do not know 
the purpose for which the disks were to be used, but 
as the material was of about the same consistency as 
the brushes on the generator of my automobile I as- 
sumed that they were going into the construction of 
some large electrical machine. 

The bore appeared to be the important dimension— 
or, at least, the difficult one to machine. Anyway the 
shop was assured of an order for a grinding machine 
if its engineers could devise a satisfactory way of sizing 
the hole. The bore in the molded pieces was from xs to 


Photographs and data by courtesy of the Heald Machine Co. 
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Odd Jobs 
in a Grinding Shop 


By Ellsworth Sheldon 


New England Editor, American Machinist 


Peculiar shapes, unusual condi- 
tions, strange materials — all 
add to the spice of life in the 
grinding shop 


3 


§ in. smaller in diameter than the stipulated finish size, 
and the specifications demanded a “good finish”—and a 
0.001-in. limit of error. 


The work was done on a standard machine built by 
the company, the only special feature being the chuck to 
hold the disks. This, as shown in Fig. 1, consisted of a 
cast-iron pot, with a faceplate by which to screw it on 
the spindle nose of the machine, and a flanged bushing, 
finished outside to slide smoothly into the pot and of the 
right diameter inside to take the disks easily without 
too much looseness. 


DETAILS OF THE DESIGN 


The bushing was deep enough to take six of the disks, 
and at the point where the outer corner of the last disk 
would come there were three little spring plungers to 
keep the load from falling out while the operator was 
putting the loaded bushing into the pot. A recessed 
plate at the bottom of the pot was mounted by a stiff 
spring on the end of the regular push-tube to hold the 
disks by end pressure, the spring cushion being neces- 
sary to take care of slight variations in the length of 
the stack of disks and to prevent breakage. The 
modified breech-lock method of holding the bushing in 
the pot is obvious from the illustration. 

The grinding wheel used was a 30-S carborundum, 
3 in. in diameter with j-in. face, with the front edge 
beveled. It was found necessary to dress it with a star 
dresser after each load of six disks was ground. The 
soft composition clogged the wheel rapidly, causing the 
need for frequent redressings. One wheel lasted long 
enough to grind about 400 pieces. 

The rate of traverse was very siow, but the rate of 
radial feed was correspondingly fast, about 4 in. of 
material being removed at each complete pass forward 
and back on the roughing cut. The rotative speed of 
the work was 300 and that of the grinding wheel, 4,800 
r.p.m. The loading time was less than two minutes and 
the grinding time about three minutes, insuring a pro- 
duction rate of 60 or more pieces per hour. 

Neither bakelite nor brass is difficult to cut, though 
the former is rather hard on steel tools, but when the 
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brass is in the shape of small pieces set radially into 
the molded shell of bakelite, as in the timer of an auto- 
mobile, it is not easy to machine the combined surface 
and leave the glass-smooth finish that is desired in such 
parts; therefore the problem of finishing the inner 
surface of the shell by grinding was put up to the 

















Fig. 1—Grinding the bores of carbon disks 


engineers. It is not necessary to describe the holding 
fixtures, as they were quite simple and varied with the 
different shapes of the work, but it may be of interest 
to the mechanic who thinks that all grinding wheels are 
made to sharpen tools to know the wheel data on this job. 

The work was started with an 80-J alundum wheel, 
but it was found to be unsatisfactory and various 
wheels were tried until it was practically decided that 
an alundum wheel of 60 grain, grade K would do the 
work most satisfactorily to best advantage. There were 
several styles and sizes to be ground, and the results 
differed slightly between different compositions and 
diameters. However, in all cases the work of grinding 
required less time than putting in and taking out the 
pieces. 

Another job that one would hardly expect to find on 
a grinding machine is the machining to thickness of the 
molded or woven fabric friction disks that are used in 
the clutches of so many automobiles. To-be-sure, this 
material is manufactured quite accurately as regards 
this dimension, but the makers of some clutches are 
fussy and insist upon a limit of variation of 0.003 in. 
or less. The actual thickness is not a matter of im- 
portance, the limit being imposed in the matter of 
uniformity, or parallelism of the faces. 

Grarited that the rings are to be ground, the ideal 
machine for the purpose is the rotary surface-grinding 
machine, but unfortunately such machines usually 
depend upon some form of a magnetic chuck to hold 
the work, and magnetism has no attraction for a com- 
position that consists largely of asbestos. Therefore 
the problem was rather one of holding than of grind- 
ing them. 

Though Fig. 2 shows some of the disks riveted to the 
loose plate of the clutch, the grinding is done before 
they are put on to the metal, as they have to be ground 
on both sides. The wheel used for this job was a 24 
combination grain, grade I alundum. It was 12 in. in 
diameter with 1}-in. face, 8 in. wider than the face 
of the disks to be ground. It was passed once over and 
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back, slowly, removing about 0.004 or 0.005 in. of 
material. Water could not, of course, be used. One 
hundred pieces were ground at each sharpening of the 
wheel, and the production was approximately 250 pieces 
an hour. 

The manner of holding the disks is rather interesting. 
As they are less than } in. thick and much too pliable 
to be held safely by any ordinary mechanical means of 
fastening, it was necessary to invent a way to hold 
them. A plain disk of cast iron, larger in diameter 
than the disks to be ground, had a rectangular-sectioned 
groove cut into one face, of the right width, depth and 
diameter to take one of the rings. To the bottom of 
the groove was cemented a strip of coarse-grained 
abrasive cloth, which provided sufficient friction against 
the under surface of the work to resist the pull of the 
grinding wheel, the operator having only to lay the 
rings in the groove and take them out again after the 
wheel had passed over them. The cast-iron plate was 
laid upon the surface of the magnetic chuck. 

Everyone who has to do with steam and water-pipes 
knows what the gate of a standard gate valve looks 
like. Such valves are of many sizes, from that of a 
l-in. pipe up to one large enough to drive a truck 
through. The gate is a wedge-shaped casting, usually 
of brass in the smaller sizes, of cast-iron in the larger 
sizes, and often in the intermediate sizes being of iron 
with a brass or other non-corrosive metal facing. One 
of the jobs that came to this shop was to grind the 
angular faces of several sizes of these gates, which were 
of iron with facings of monel metal. The illustration, 
Fig. 3, shows how they were held. 

The magnetic chuck was removed from the work- 
spindle of a standard rotary surface-grinding machine 
and a faceplate substituted therefor, the upper face of 
which was machined at an angle to the axis of the 
spindle equal to the included angle of the wedge-shaped 
gate. Three radial T-slots in the plate provided means 
to clamp movable jaws to hold the work, and these 
could easily be shifted to accommodate various diam- 
eters when. setting up for the work. The tilted face 
of the plate brought the upper face of the work into a 
horizontal plane so that it could be ground as readily 
as a flat, level piece. 

The wheels used to grind the gates were 14 in. in 
diameter with 1i-in. face. Several wheels of different 

















Fig. 2—Grinding asbestos fabric friction rings flat 


grains and grades were tried in the effort to find which 
one would give the most satisfactory results, as smooth- 
ness of finish was of equal importance with rapid pro- 
duction. The same wheel did not give the same results 
on different diameters of gate and various combinations 
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were finally selected, ranging from 3846-J to 3836-K, 
all of alundum. No specific production data were avail- 
able on this job, but the advantage must all lie with 
the grinding wheel as the parts are now being ground 
regularly by the manufacturers. 

Cast iron is not a particularly promising material to 
grind if there is plenty of stock on the castings so 
that a tool can get under the scale, though there are 

















Fig. 3—Grinding monel-metal-faced valve gates 


many pieces the shape of which makes them difficult to 
hold for machining by other means, but which can be 
held to advantage by a magnetic chuck. Such pieces 
are regularly ground on high-powered grinding ma- 
chines at a rate to defy competition from any machine 
involving the use of steel tools. 

On the other hand, if one has to machine castings 
that are so close to finish limits as to give the cutting 
tool no chance to get under the scale, the grinding ma- 
chine again takes the precedence. Of the latter nature 
are the small piston rings that in Fig. 4 and in the 
headpiece may be seen in the holding fixture. In this 
case it is the fixture rather than the nature of the 
work that is of interest. 

On the work spindle of the machine is a faceplate 
to which two semi-circular jaws are clamped and ground 
in position at front and rear so that the cage, which 
may be seen in the operator’s hands in Fig. 4, will just 
slide in easily without shake. The fit is but a narrow 
band of metal at the ends, the middle portion of the 
bore being cored out. 

The cage is made something like a thick-walled bush- 
ing except that the wall is cored out in four places to 
leave two disk-like ends connected by four approximately 
square-sectioned bars. The only machining required is 
to turn the diameter of the ends to fit the cradle made 
by the fixed jaws on the faceplate, bore the holes in 
the disks and recess the rear disk to take a small an- 
nular spur gear, as will be described. The central hole 
of the rear disk is of the same diameter as the inside 
of the finished rings and that of the outer one large 
enough to admit the rough rings. The diameter of the 
cage measured between opposite bars is large enough 
so that no machining is needed. 

In each of the four cored openings in the wall of the 
cage lies a rockshaft that takes a bearing in the disk- 
like ends. These rockshafts are also castings, shouldered 
at each end to take a bearing in the ends of the cage. 
The rear journal of each extends through the disk and 
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to it is keyed a small pinion, meshing with the annular 
gear in the recess. 

On each rockshaft are two small arms, plainly dis- 
cernible in the illustration, carrying between them a 
rod that lies parallel with the axis of the cage and 
extending the whole length of the bore. Half-round 
spaces cut in the bore of the front disks at the proper 
places allow these cars to cover the length of a stack 
of rings when the latter is placed in the cage. 

The bore of the rear disk is of the same diameter as 
the inside of the rings to be ground, while that of the 
front disk is large enough to admit the rough rings, 
which have already been ground on the sides. A 
separate disk of steel—to be seen lying on the diamond- 
bridge of the machine in Fig. 4 and in place on the cage 
in the headpiece—is held to the front disk by studs and 
nuts, and when in place, with the nuts tightened, it 
holds the stack of rings by clamping it endwise. Slotted 
holes in the disk permit it to be dropped over the nuts, 
when it is given a partial turn—like a breech-lock—and 
the nuts tightened. 

Enough rings are dropped into the cage so that the 
length of the stack is slightly greater than the depth of 
the chamber—the number depending, of course, upon 
the thickness of the individual rings—the steel disk 
dropped into place and the nuts tightened with the 
fingers. The rings are now confined in the cage but 
are free to shake around, as the chamber in the cage is 
larger than the rings. The cage is now placed in the 
cradle, where fixed radial keys in the faceplate enter 
corresponding keyways in the annular gear at the rear 
end to prevent it from turning. 

When the cage is given a partial rotation in the 

















Fig. 4—Fizxture to hold piston rings to grind bore 


cradle the action of the stationary gear, pinions and 
rockshafts is to swing the parallel fingers on the arms 
of the rockshafts toward the centerline of the cage, 
very much like the jaws of a universal chuck except 
that they are depended upon only to center, not to clamp, 
The nuts are now tightened on the confining 
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and clamping disk and the cage fastened in the cradle 
by means of a hand-nut and a stud that is tapped into 
one of the square bars. 

The purpose of grinding such rings instead of boring 
them is two-fold: much of the material that is converted 
into chips by the cutting tool is saved by the grinding 
wheel; and the hard, springy iron next to the scale of 
the casting is preserved. No reliable data as to speed 
of production were available at this time, as several 
different sizes of rings, involving different amounts of 
stock to be removed, were covered by the experiment; 
but the fact that a number of ring manufacturers have 
substituted the grinding machine for the lathe on this 
work is satisfactory evidence of its practicability. 
Alundum wheels of grain 3836-J and K were found to 
be best adapted to the work. 





Operations in the Cotton Belt Shops— 
Discussion 


By C. G. WILLIAMS 


In an article by Howard Campbell, under the title 
given above, on page 885, Vol. 62, of the American 
Machinist, the following statement was made: “The 
practice of threading knuckle-joint pins for nuts has 
been discontinued on the Cotton Belt road and the pins 
are slotted for keys, as shown in Fig. 5. The pin is 
made with a taper of j in. to the foot and seated firmly 
in the key-slot. To further insure its remaining in 
place, a setscrew is located in the side of the pin as 
shown.” 

In the above, reference is made to Fig. 5. This 
figure gives a view of a crosshead and wristpin, but no 
knuckle joint. 

The use of keys in wristpins has been prevalent on 
some roads for at least eight years, and on those roads 
the use of the 
setscrew was ( 
discontinued 
after a brief 
trial, the key be- ( 
ing made with a 
split end so that ‘ 
it could be —/LNi\... [| fr} 
spread. To facil- ; . : P 
itate this opera- 
tion, and at the 
same time pre- 
vent the key 
from working 
loose, a_ special 
washer with lugs 
was made, or 
else a slot was 
milled in a thick 
washer, as indicated in the accompanying illustration. 

To my knowledge, five roads have used this type of 
wristpin retainer but only one road attempted to use 
it on a knuckle pin, in the back of the main rod only, 
since there was not sufficient clearance between the 
side and main rods for the use of the key and washer 
in the other knuckle pins. Of these roads, four have 
discontinued the use of the washer and key altogether, 
and one has discontinued them on all freight engines 
but were still using them on one class of passenger 
engines up to one year ago. 
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Washers for wristpin keys 
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Is He On Your Payroll? 


By W. F. SANDMANN 


The door of the Factory Manager’s office closed after 
the departing visitor. 

The Manager turned to his Superintendent who was 
sitting at a nearby desk. “That man is one of the 
most valuable on our payroll,” he remarked, with a nod 
toward the door. 

“On our payroll?” questioned the Superintendent. 
“I thought that was Brown of the Upland Machinery 
Company.” 

“It was,” was the reply. “Didn’t you ever stop and 
consider that he is on our payroll—in a way? We have 
used him from time to time as a consulting machine 
tool engineer. Every time we buy a machine tool 
through him he receives a part of his compensation 
from us. Whether we buy or not he is always on the 
job, always ready to help us along with a new idea. 
He just stopped for a few minutes today to tell me 
about a new milling machine his company is bringing 
out. He knows we have lots of milling jobs around 
the plant and he believes this new machine will save us 
a lot of money. Incidentally I showed him this bracket 
casting I have here on my desk that has caused us some 
trouble to grind. He has an attachment for the grinder 
he sold us last year that he says will fix up our diffi- 
culty at very little cost. Other companies here in the 
city have the same job almost and they have bested 
it with this attachment. We didn’t know that or we 
wouldn’t have wasted so much time trying to rig up 
that fixture of our own design—and which doesn’t work, 
incidentally. I feel that Brown gives us the best of the 
bargain every time he steps in that door because the 
experience he puts at our service is right up to 
the minute—and not a trifle dusty as ours is apt to be.” 

The Factory Manager has the attitude that should be 
general towards the representatives of machinery deal- 
ers and builders. These men, in their daily work, are 
brought in touch with all types and classes of manu- 
facturing and it is a part of their duty to keep con- 
stantly informed on new methods and ideas. 

There are but few secrets in production manufactur- 
ing. The largest plants are almost without exception 
open to visitors and the executives of these plants take 
pride in showing methods and equipment they have 
devised or installed for making the difficult parts of 
their manufacturing appear easy. 

But the average man has little time to spend roaming 
around other plants in search of ideas. Therefore he 
should learn to use the information that tHe machine 
tool salesman will willingly furnish him. He should 
consider these men as a part of his staff and consult 
with them on his manufacturing problems. Let them 
out in the plant to look around. Their ideas may cause 
you to pay more income tax next year but outside of 
that they will do no damage. The chances are a hun- 
dred to one that you haven’t a thing in the plant that 
he shouldn’t see—and a thousand to one that if he does 
see what you consider your secret it will be an old 
story to him. 

So consider these men as part of your staff and put 
them on your payroll. They won’t cost you a cent 
there. When they show you how to make a saving— 
and they will—and that saving begins to pay dividends, 
then you'll feel about Brown of the Upland Machinery 
Company and the others in his line just like the other 


factory executives do. 
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A Prospective View of the 
Machine Tool Industry 
For the Next 


Decade 
By O. B. Tles 


President, International Machine Tool Co., Indianapolis, Ind. 
President, National Machine Tool Builders’ Association 


the ability of the forecaster to accumulate reli- 

able data on conditions past and present; to note 
the effect of certain correlated conditions in the past; 
to note the present conditions, and by proper deduc- 
tions conclude what the combined facts and conditions 
will produce in the future. We have inquired of and 
written to numbers of the leaders in the machine-tool 
industry of the United States asking them their opinion 
of the future of the machine tool industry during the 
next ten years, not only as to design and construction, 
but as to the business phases in general. Our replies 
have been numerous and on some points radically dif- 
ferent, but on the whole pretty much the same. 

For an industry that has contributed so much toward 
the development of the manufacturing and business 
interests of the world, the men responsible for the 
machine tool industry have not been commensurately 
rewarded financially. If there are or have been any 
large fortunes quickly acquired in this industry, we do 


Te: value of a forecast of any kind depends upon 
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How the machine-tool 
industry adapts itself 
to the demands of 
the manufacturer — 
Production methods 
modified for machine 


building — The need 


for co-operation 


or Two 





during that time. If the users demanded a todl for 
drilling or milling or turning or boring or planing, the 
designer gave him the best that ability, skill and experi- 
ence dictated. Tools that a few years ago were considered 
more or less special are today considered standard 
machine tools. This transformation is prevalent today, 
and it is reasonable to expect its continuance in the 
future. Mass production demands larger and more eco- 
nomical production. The advent of high speed cutting 
tools demands larger, stronger and more rigid machine 
tools. It is reasonable to surmise that the limit of cut- 
ting tools has not been reached as yet, and that the 
future design of machine tools will have to keep pace 
with the metallurgist’s development of cutting alloys. 
The more experience a machine tool manufacturer 
has with the performance of his product under the many 
and varying conditions under which his machines are 
called upon to function, the more he is able to strengthen 
the weaknesses, correct the errors, refine the operations 

and add to the convenience of his machine. 
It seems reasonable that 








the machine tool of the 





not know of them. The 

engineering and designing — 
skill and ability of these 
men has made possible the 
development of every fac- 
tory where metal must be 
machined. A mechanized 
civilization is founded on 
machine tools. Without 
machine tools it would not 
have been possible to | 
develop mass_ production 
of the articles that have 
contributed and are now 
contributing to our s0- 
called advanced civilization. 


seem to 





66 HAT has the future in store for 

us?” is the question that is being 
asked by the machine tool industry. The 
developments in the past, and the results 
to be expected from our immigration laws 
indicate that 
be toward single-purpose machines, auto- 
matics and semi-automatics. 
are sufficiently large, this demand may 
lead to combination automatic machines 
to perform all operations on one machine. 


near future should come 
nearer and nearer the per- 
fection we all are seeking 
and striving for, in spite 
of the fact that some of us 
and our salesmen think we 
may have reached that 
stage now. Some of us 
thought that twenty years 
ago we had about reached 
that stage of perfection. 
Perhaps we were as near 
perfection then as now, 
considering the require- 


the trend will 


If quantities 























So it is quite natural that 
those engaged in the machine tool industry should 
inquire, “What has the future in store for us?” 

The development in machine tool design in the last 
twenty-five years has been rapid because of the rapid 
development of the so-called mechanical age, particu- 
larly in the manufacture of metal products during that 
time. The machine tool designers have been led some- 
what by the requirements and demands of the users 
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ments then, now and what 
they will be ten or twenty years from now. 

The demand and requirements will always to a large 
degree dictate the design, quality and productive capac- 
ity of machine tools. There has always been and always 
will be a necessary inter-relation between design and 
development in the metal working industry and in ma- 
chine tools. The machine tool designer and builder 
has had to keep in very close touch with the needs and 
developments of the user industries. If more strength, 
more power, greater feeds and speeds and more con- 
venient operations were required by the user, the ma- 
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chine tool builder has had to comply with these 
requirements. Nor have the progressive machine tool 


designers and engineers waited for the user to suggest 
design. The progressive machine tool builders have 
foreseen many and most of the requirements and en- 
deavored to supply the users accordingly. 

It is reasonable to predict that this condition will 


continue and increase and that co-operative effort on. 


the part of builders and users of machine tools will 
grow stronger and closer in the future. 

Some of the leading thinkers and “doers” in the 
machine tool industry, and many of the largest users 
believe that the demand for single-purpose machines, 
semi-automatics and automatics will become more and 
more pronounced and insistent. In the past, in the 
United States, the design and style of machine tools 
has been very largely determined by the demand. This 
applies particularly to special purpose and automatic 
tools. Inasmuch as the trend in many lines of industry 
in the immediate past and at the present is toward 
concentration in large shops, and a demand for lower 
and lower production costs, it is reasonable to forecast 
an increasing demand for more and better automatic 
machine tools. 


Do SEGREGATED OPERATIONS ASSURE 
BEST WORKMANSHIP? 

If quantities are large enough, this demand will be 
likely to lead to combination automatic machines, doing 
multiple operations of milling, drilling, boring, turning, 
etc., on one machine. The combination machine is be- 
ing tried in a small way now. Opinion of the leading 
builders is divided on the extent to which a machine 
of this type can be economically adopted. One leading 
machine tool builder says, “Experience has taught both 
the user and the builder that segregating operations 
tends to best workmanship and production. Combining 
operations leads to complications which lower produc- 
tion due to care of tools and break-downs.” But with 
more application of inventive and constructive skill, 
who shall say that the machine tool designer will never 
overcome these present troubles? 

While conditions point to the larger use of automatic 
and single purpose machine tools in mass production 
shops, there will always be need and demand for the 
so-called standard machine tools, engine lathes, drill 
presses, shapers, etc., not only in small production 
shops, but in the large production plants. As the 
automatics are further developed and refined, the next 
decade will see a still further development and refine- 
ment in the so-called standard tools, always meeting 
the requirements of the future cutting materials in 
strength and rigidity, and advancing over present de- 
signs in simplicity of operation, accuracy, and the 
maintenance of accuracy for the greatest length of time. 

Until recently, men anxious and willing to do manual 
labor have been plentiful. This class of labor has been 
decreasing, and becoming more and more costly. Our 
system of education has been making “white-collar” 
help out of them. Our immigration laws are preventing 
this class of men from coming to us. Numbers of our 
large manufacturers have been largely dependent on 
immigrants for this class of labor. If they cannot be 
had at a reasonable cost, some substitute must be sup- 
plied. What is there except machinery, particularly 
automatic machinery, to supply this deficiency and 
demand? The machine tool engineer, designer, and 


builder during the next decade should be very popular 
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and in demand by the manufacturer of all kinds of 
machinery and commodities. 

Until the present time, the industries using machine 
tools have been growing and expanding. New lines 
have come into existence due to the demand of our 
people for a better way of living, more and better 
conveniences and necessities of life. The luxuries of 
yesterday are the necessities of today. We have had 
the expansion following the advent of steam power, 
the railroad expansion with the growth of other indus- 
tries incident thereto and dependent thereon, the 
growth and development of the textile machinery indus- 
try, the shoe machinery industry and the dependent 
industries of both. We have had the marvelous develop- 
ment and growth of the automobile industry with all 
its dependent industries. The electrical industry in all 
its various branches has been expanding and growing 
in a way that no one can approximate what the limit 
of this expansion will be. Other industries that have 
developed and expanded are too numerous to mention. 

During these periods of expansion the methods of 
pioneers have prevailed with too little regard for the 
wastes and refinements in manufacture. In ten or fif- 
teen years from now our present methods, in many 
instances, will be considered too wasteful to tolerate. 
Today the problems are being studied by organizing 
and engineering brains with the view to eliminating 
these manufacturing and business wastes. 

Many thoughtful business men, like A. Lincoln Filene, 
think we have already entered on a period of most 
severe competition in manufacture and business, one 
requiring that production costs in manufacture must 
be reduced to the minimum by mass production, by the 
introduction of every refinement and device that will 
save time and labor, and by the elimination of all 
wastes in time and material. As the industry is able 
to produce at a price within the reach of users in 
general, it thus creates a large demand for its product. 
It is not difficult to foresee that those manufacturers 
who do not use the latest machinery and equipment 
and methods and who do not reduce the waste of time 
and material to the last degree will sooner or later be 
eliminated. 


DESIGN EFFICIENCY DEMANDED 


During this period of severe competition, the machine 
tool designer, engineer and builder will be in great 
demand for furnishing high-production machine tools. 
But this same competition will enter into the machine 
tool industry. The machine tool builders will be com- 
pelled to look to the cost of their own products and 
their own shop efficiency and management more closely 
than in the past. The very latest equipment and meth- 
ods must be employed by them as well as by their 
customers, to reduce and eliminate wastes. Owing 
to the conditions that have prevailed in this industry 
in the past and are now prevailing, we do not see how 
it is possible to ever introduce large production in a 
machine tool plant in the same way it is and can be 
done in plants manufacturing articles for general con- 
sumption. The demand for machine tools will not per- 
mit of mass production as understood generally. The 
call for special features in machines to meet specific 
requirements makes nearly every machine tool more or 
less a special machine, and precludes large production. 
The cost of carrying large stocks with the ever present 
danger of obsolescence makes it too hazardous to manu- 
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facture in large quantities for stock even the most 
standard of machine tools. The present tendency of 
design and manufacture is toward what is called the 
standard unit system. This enables the machine tool 
builder to manufacture certain parts and units in fair 
quantities. He designs certain units so that they can 
be applied to more than one size or style of machine 
and can thus be produced in larger quantities, and the 
costs correspondingly are reduced. There is but limited 
demand for quantities of any one type of machine tool. 
There are exacting requirements in regard to accuracy, 
and the continued maintenance of accuracy. There are 
suddenly recurring periods of little demand. There 
are always new designs, and the bettering of design 
and development of machine tools to meet ever changing 
requirements. As in the 
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But there will always be the small machine tool shop. 
There will always be mechanics and mechanical engi- 
neers who do not work best in a subordinate position, 
who have worth-while ideas and designs, and sufficient 
persuasive power to get financial backing to build and 
market machines embodying these ideas and designs. 
One of the great faults of large organizations is the 
submerging, and sometimes the loss of individual re- 
sponsibility and effort. Unless this individual effort is 
cultivated and maintained in the large organization the 
utmost success will not be realized and failure is prob- 
able. The advantage gained by size, ability and means 
is more than offset by the lack of individual co-operative 
effort and interest. The future large machine tool 
organization must find a way to get and maintain this 

individual co-operative in- 





past, we think that in the 
future all these things will 
preclude mass production 
of machine tools. 

Besides thinking of fu- 
ture designs and styles of 
machine tools, and the shop 
methods and plans for re- 
ducing costs and eliminat- 
ing wastes, another very 
large and important part of 


efficient methods. 





the industry is to be 

thought of. That is the 

business end—the form of | 

organization, the future [| = —s 


T= golf-course kind of salesmanship 
is passing out in favor of direct and 
Salesmen must be well- 
informed on the products of their com- 
panies, and if there are too many lines, 
they cannot do justice to them. To be 
successful and efficient, the salesman must 
be well-grounded in the design, purpose, 
efficiency, quality and productive capacity 
of the machine he is offering for sale. 
Companies having a specialized line can 
more completely train their salesmen. 


terest and effort among its 
staff. 

One of the most impor- 
tant items for considera- 
tion in the machine tool 
industry, or any industry, 
is the method and system 
of distribution—the sales 
policy. Certainly if the 
method of getting the prod- 
uct to the consumer is in- 
efficient, costly or wasteful, 
either the manufacturer 
makes too small a profit or 
the customer pays for this 








methods and plans for sale 

and distribution and the ever present problems that go 
with the sale of our product at a reasonable profit. 
If a machine tool cannot be sold at a profit, we cannot 
continue long in the production of that tool. 

In nearly ali industries, the efforts to get the product 
to the consumer at the lowest reasonable cost—to elimi- 
nate all the waste possible—there is evident advantage 
in combining small establishments into a relatively few 
large organizations so as to reduce the overhead ex- 
pense all along the line. While the machine tool indus- 
try operates under different conditions from most other 
industries, here too, the trend is toward large and more 
powerful and efficient organizations. There have been 
some combinations of machine tool builders, and it is 
reasonable to expect this to continue. 

It seems logical to predict more success for combina- 
tions that will bring together types of machines rep- 
resenting a single art in industry rather than for or- 
ganizations that make a diversified line of tools em- 
bracing several kinds of work. Years ago one machine 
tool shop: would make lathes, planers, millimg machines, 
drill presses and perhaps other types of machines. 
Gradually most of these shops centered their efforts on 
one or two of these lines with better results, not only 
for themselves but for the trade. They gave all their 
thought, skill and ability to higher grade production 
in one line rather than distributing it over several lines. 
Specialization became more and more in order. But 
with the increased demand for more production, it 
seems logical to expect specialization to develop from 
now on, along the line of a given art in the machining 
of metal, rather than on a given type or size of ma- 
chine within that art. Such organization will give the 
advantage of larger scale production, lower selling costs, 
better engineering and organization than the more 
narrow specialization of the past. 


waste. The method of sell- 
ing machine tools used by most manufacturers in the 
United States, and other countries, has been to sell 
through machine tool agencies or dealers. This is par- 
ticularly true of the smaller and medium sized manu- 
facturers. Some of the larger concerns have sold their 
product direct to the users for years. The present 
tendency is more and more toward direct sales. This 
is particularly true of the large organizations and 
builders of more or less special machines. If we are 
right in our opinion that the machine tools of the 
future will be made by larger combined and concen- 
trated organizations it is reasonable to believe that they 
will tend to direct selling. 

Today many dealers in machine tools have entirely 
too many lines to do justice to any of them. Their 
salesmen may be well informed on some machines, but 
they certainly cannot be experts on all of them. Under 
such circumstances salesmen often do not even recog- 
nize the class of work a certain type of machine tool 
is intended to perform. The result is that the manu- 
facturer must be content to be inadequately represented 
or he must furnish enough specialized salesmen to cover 
his various fields of activity. 

To be successful and efficient, the machine tool sales- 
man of today must be grounded and schooled and 
trained in the design, purpose, efficiency, quality, per- 
formance and productive capacity of the machine tool he 
is offering for sale. He must be able to advise intel- 
ligently with the mechanical and financial departments 
of the prospective customer in an educational way. The 
prime function in the marketing of machine tools today, 
is education, showing the prospective customer in an 
engineering way the adaptability of the machine and 
methods to the particular work in question. Therefore 
the salesmen should have the ability to prove the 
advantage, in dollars and cents, of an investment in 
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his particular tool. He should be able to show the 
prospect the loss he is daily sustaining because of the 
use of obsolete machines and methods. 

It is the opinion of leading machine tool builders that 
most of the future sales of machine tools will be made 
from the best showing of adaptability to the work at 
hand, productive capacity and returns on investment, 
rather than by social chats over the dinner table or on 
the golf courses. Some of this type of selling is being 
done in a large way today, and if we are right in our 
conclusions, future conditions will force this method 
of salesmanship more and more universally. 

Salesmen of this type can best be trained by an 
organization that has specialized in a particular art in 
machine building and machining—turning, boring, plan- 
ing or milling metals. As these organizations gather 
weight by experience along their special line and grow 
and expand either individually or by combination, they 
should naturally develop the ability and the training 
methods for producing machine tool salesmen, engineers 
and educators of a very high quality. 


AMERICAN TOOLS ARE FOREMOST 


So far we have had reference to the market for 
machine tools in the United States—the home market. 
The industrial development at home has brought forth 
designs and qualities to meet the demands for mass 
production as far as it has gone. Because the home 
market has been large, the quality of design and work- 
manship has made the United States a world leader in 
the production of machine tools. 

Along with the care and further development of our 
home markets, we must give even more attention than 
we have in the past to the world markets for machine 
tools. We must apply the same system of education 
on machine tools to the world markets. We must meet 
the competition of the world. We must show them that 
regardless of price, an investment in machine tools 
made in the United States will pay the largest dividends 
in quality and quantity production. 

We may take for granted that there lies just ahead 
of us a period of severe competition, and that the Amer- 
ican machine tool builder is a large factor in enabling 
the manufacturers of the commodities of life to meet 
this competition by furnishing machines to increase 
production, save man power, and save waste. Then 
these same tools should be in demand wherever there 
is industrial expansion due to civilization’s cry for 
more and more of the commodities of life. 

In most of the industrialized European countries, due 
to the cheap labor available, manufacturers have not 
been forced to use machinery instead of man power to 
the extent we have in the United States. Nor have 
they undertaken mass production to the extent we have. 
But this will come, and come soon, and along with it 
will come their demand for rapid-production machines. 
Japan is already advancing in industry and manufac- 
turing. We hardly think the next decade will see great 
progress in Japan toward the development of industry 
and manufacturing as we think of it, but it will come. 
The same is true in regard to a re-organized Russia and 
Mexico. 

Our immigration laws now forbid the coming to us 
of an unlimited number of immigrants from the indus- 
trial centers of Europe. These same peoples have here- 


tofore helped to settle and build up this country indus- 
trially. Will they now go to the South temperate zones 
and repeat in the course of time what has happened 
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industrially in the United States? Will these people 
go to South America, South Africa and Australia? 
Already Brazil and Argentina are claiming advance- 
ment along industrial lines. It remains to be seen 
whether they will discover the fuel and raw materials 
necessary to very great industrial advancement. But 
be that as it may, a higher plane of living is spreading 
over the whole world, reaching slowly but surely into 
every quarter, demanding more and more of civiliza- 
tion’s so-called necessities and luxuries of life, more 
power-producing machinery, more hydro-electric ma- 
chinery, more railroads and equipment, more auto- 
mobiles and trucks, more road-making machinery, more 
textile and shoe machinery, more metal building mate- 
rial and more metal products generally. All these 
developments will require machine tools in proportion 
to the advancement of the plane of living and the 
accumulation and distribution of wealth by the peoples 
in these various countries. 

As our civilization becomes more complex, the prob- 
lems encountered become greater. Our governmental 
officials are continually struggling with these problems 
in regard to governmental affairs. One of their chief 
complaints is the apparent lack of interest on the part 
of the public generally. As every individual industry 
grows and expands, it becomes more complex. It has 
thrust upon it a proportionate number of problems to 
be solved, problems that are general to the industry 
and which are apparently the business of no particular 
individual or concern but are or should be the business 
or burden of the industry as a whole, problems that no 
particular concern can do a great deal to solve, but 
problems that can be quickly solved by a combined and 
co-operative effort of the whole industry. 

The machine tool builders have many of these prob- 
lems that they are endeavoring to solve through the 
National Machine Tool Builders’ Association in an hon- 
est, straight-forward and legitimate way. 


MACHINE TOOL FEAST AND FAMINE 


One of these problems is to reduce the expense and 
loss and waste caused by periodic slack demand for 
machine tools. It is either a feast or a famine in the 
demand for machine tools. The users wait until they 
must have the tool before they order. These slack 
periods compel the builder to break up his organization 
and take losses that must be made up in busy times, if 
he is to stay in business. 

This is a waste that we wish to overcome. We wish 
in some way to educate the user to buy his machinery 
more regularly, to forecast his needs better, and not 
to swamp the machine tool builder with boom-time 
orders. This is in the interest of economy, efficiency, 
workmanship and price. The next decade should see 
marked improvement in education and results along 
this line. 

Another one of these problems is the disposition of 
used tools. This problem is growing. A plan needs 
to be worked out whereby surplus equipment will 
promptly go to the “melting furnace” and yet whereby 
the tools that have residual value can be intelligently 
allotted to places where their services will be greatest. 
While the machine tool builders are demonstrating that 
money and time and effort are being wasted and lost 
by the use of obsolete machines, they must also be able 
to soundly advise as to the disposition of displaced 
obsolete machines. It does not necessarily follow that 
a machine that has become obsolete on one operation or 
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job is obsolete on all jobs. There is often a place for 
a machine where its services will be effective during 
its life and accuracy. The future should bring a more 
satisfactory plan for the disposition of old, used, and 
obsolete machine tools than we have at present. 

Most machine tool builders are continually experi- 
menting and doing a certain amount of research work 
on their own initiative and responsibility. There has 
been little exchange of the results obtained from such 
research work. There is a vast amount of this re- 
search work of a general nature that can be better 
and cheaper done by co-operative effort under the direc- 
tion of an organization like the National Machine Tool 
Builders’ Association, and in co-operation with other 
associations, societies and schools seeking like infor- 
mation. 


INDUSTRY NEEDS RESEARCH THAT WILL LEAD 
TO HIGHER DEVELOPMENT 


It is the hope of the National Machine Tool Builders’ 
Association that in the near future this Association 
will be able to co-operate in research with such labora- 
tories and that the information thus obtained will en- 
able us to hold our reputation as designers and builders 
of the best machine tools. We need research that will 
lead to a higher development, better refinement and 
larger productive efficiency of all machine tools. But 
this requires co-operative effort. While such work 
would be educating the user and ourselves technically 
and mechanically, it would also educate more of the 
machine tool builders of the United States as to the 
benefits and dividends to be had from a whole-hearted 
co-operation in behalf of the entire industry. In co- 
operative research, any industry learns that it pays well 
not merely to contribute financially, but to contribute 
time and effort toward raising the standard of mechan- 
ical efficiency of its product, to raise the standard of 
morale in the industry’s business dealings, and so help 
in making this old world a better place for human beings 
to live on. 

History is being made in this epochal age in the 
machine tool industry as well as other industries. 
Whether the historians record an orderly and sound 
progress in our industry depends upon its leadership 
now and in the near future. It is our hope and belief 
that this leadership will assume the responsibility and 
justify its position in this world advancement. 





Half-Inch Scale Free from Error 


A half-inch scale that was recently ruled by C. G. 
Peters, in charge of the Interferometry Section of the 
Bureau of Standards, is without measurable error. 
This scale was made for a leading manufacturer and 
in its use no correction factor need be applied. The 
lines, 0.00005 in. wide and 0.05 in. long, were ruled in 
“stellite’” a non-corrosive alloy that is difficult to use 
for this purpose because of its hardness. The half-inch 
scale was divided into ten intervals of 0.05 in. each 
and the first of these was subdivided into 50 equal 
divisions of 0.001 in. each. All the intervals of the 
scale are correct at a temperature of 68 deg. F. within 
two millionths of an inch. The rulings were made 
directly from nature’s standard, the wave length of 
light. 

The scale will be used in the calibration of microm- 
eter microscopes. 
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Seen and Heard 
By JOHN R. GODFREY 


College boys consider bricklaying 


Virtue, according to the proverb, brings its own re- 
ward. But the same cannot be said of a college educa- 
tion, if we count dollars and earning power as any kind 
of a reward. 

There are, to be sure, some colleges that issue figures 
as to the earning power of their students, and some of 
the averages are very high. But in some cases at least, 
they seem to “handpick” students that are likely to 
inherit good businesses of various kinds and so boost 
the figures on the chart. 

The fact remains, however, that a goodly number of 
college students in some quarters are seriously consid- 
ering learning and working at bricklaying and plaster- 
ing for a few years to earn and save enough money to 
be able to live while their professional incomes are 
crawling up to the cost of living. It’s a sort of funny 
situation where a chap can learn in from three to six 
months how to earn far more than his four years of 
college fits him for. 

It’s a safe bet that the average one-year machine shop 
apprentice has to know more and have far more skill 
than a bricklayer. But when he graduates and gets his 
diploma if one is given, he’ll be lucky to earn half what 
the bricklayer can earn per hour. And it doesn’t soothe 
his feelings any to know that the bricklayer doesn’t get 
a full year’s work under any circumstances. If the brick- 
layer can earn as much in six months as the machinist 
does in twelve, the joke isn’t on the bricklayer. 

This isn’t any great discovery of mine. Every ma- 
chine shop manager who thinks at all, knows it and 
often speaks of it. But no one seems to know the 
answer. Seems to me it’s at least partly up to the 
college man to dope out a way to make his knowledge 
worth as much as that of the bricklayer. If the college 
man can put himself in the bricklayer class, there’s 
some hope for the machinist. 

Someone has suggested that the answer is to pay the 
machinist as much as the bricklayer. The theory is 
that with the higher wage rate every manager will have 
to get more from labor, and that this can be done only 
by using machines of higher production-capacity than 
at present. In other words, higher wages will force 
management to buy the most productive machines to 
keep down costs. This buying will make a market for 
many more high-productive machines than at present 
and so make business for the builders of these ma- 
chines, and they in turn will need better machines with 
which to build the new equipment for others. 

“It’s not much of an inducement for a boy to dig his 
way through college or even a long apprenticeship, with 
the comparison between bricklayers’ wages and the 
remuneration to be expected by either the college boy 
or the apprentice, staring him in the face. 

We need some sort of yardstick to be used in meas- 
uring men’s value. We need it in each trade or pro- 
fession as to the men in that group, and we need it as 
to the value of men in one group as compared with 
another. It seems impossible of accomplishment and 
yet the great discrepancy is having its effect on the 
machine trades. Perhaps when enough boys decide to 
be bricklayers the situation will adjust itself. Some- 
times the old law of supply and demand still gets in its 
work in various fields. 
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Book Reviews 





Factory Organization and Administration. By Hugo 
Diemer, director of industrial courses at the La 
Salle Extension University. Three hundred ninety- 
eight pages, 6x9 in. Illustrated. Published by 
the McGraw-Hill Book Co., Inc., New York City. 
Price $4. 

This book is intended to be of service to officers of 
manufacturing corporations, works managers, superin- 
tendents, and the heads of such departments as pur- 
chasing, stores, personnel, cost and production, and in 
fact to all employees of manufacturing corporations 
who desire to acquire a comprehensive grasp of the 
problems treated. 

These problems take in a very comprehensive view of 
ali the activities of a modern plant that come under the 
supervision of the general manager, in fact, since there 
is even a chapter on industrial finance, the only omis- 
sion lies in that nothing is written on selling problems. 
Two particularly interesting chapters deal with the 
importance of factory location and with the proper 
design of factory buildings, so that the departments 
may be best arranged for either consecutive or simul- 
taneous processing. The importance of planning is 
stressed throughout the book. Not merely the planning 
for a particular sequence of operations on a specific job, 
but for the complete and thorough planning of any piece 
of work that comes up whether it is the design of a 
factory or merely’ a simple piece of drilling. In this 
connection, chapters deal with rate fixing and time 
studies, enunciating Frederick Taylor’s principles. 

Considerable space is given to personnel problems 
such as wage systems, job classification, time recording, 
employment records, as well as methods of safety and 
sanitation. One chapter, a little too brief in our 
opinion, deals with inspection methods in modern 
machine shops, but its brevity is compensated for by 
the examples of different inspection forms that are 
given. Curiously enough in a book as practical as this 
is there is little mention of the important economic 
part played by the proper planning of jigs and fixtures 
for multiple production. There is also insufficient 
notice taken of the part that motion study plays in 
modern industrial life. 

The book is well illustrated with sample forms, charts 
and diagrams and one of the valuable features is the 
very complete bibliography of works management. At 
the end of each chapter are also references to supple- 
mental readings that will round out the work covered 
by Dr. Diemer. 

Altogether, this book is of great value to students of 
industrial engineering either from the college stand- 
point or from the work’s standpoint. It is a very 
desirable addition to the literature on the subject. 


Labor Laws of the United States with Decisions of 
Courts Relating Thereto. Bulletin of the United 
States Bureau of Labor Statistics, No 370. One 
thousand, two hundred and forty pages, 5x9 in. 
Paper covers. Published by the U. S. Department 
of Labor. Price $1.60. 


The bulletin is a collection of the labor laws of the 
country arranged under the states in which they are 
operative. 


Part 1 consists of digests and summaries 
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of certain classes of laws affecting labor. Included in 
this section are laws on apprentices, mothers’ pensions, 
licenses, sabotage and similar phases of industrial life. 
These digests are arranged according to their classes. 
In part II the laws are arranged instead according to 
states, alphabetically arranged, and according to the 
date of their enactment. 


Lectures on Engineering Practice. Reprinted from the 
Johns Hopkins Alumni Magazine. 110 pages, 6x9 
in., illustrated. Published by the School of Engi- 
neering of the Johns Hopkins University, Balti- 
more, Md. 

This book is comprised of four lectures as follows: 
The Engineer in a Large Railroad Organization, by 
Earl Stimson, chief engineer of maintenance, Baltimore 
& Ohio R.R.; The Manufacture of Portland Cement, by 
Richard K. Meade; The High-Tension Cable Problem, 
by William A. Del Mar, fellow of the American Institute 
of Electrical Engineers, chief engineer of the Habir- 
shaw Electric Cable Co.; Supply of Gas to Baltimore, 
by H. R. Cook, Jr., general superintendent of the Con- 
solidated Gas, Electric Light & Power Co., of Balti- 
more, Md. 

Each of the lectures is thorough and sufficiently well 
illustrated to stimulate interest in the text. With the 
exception of the lecture on the High-Tension Cable 
Problem, by William A. Del Mar, each of the subjects 
is given a short historical treatment in addition to the 
technical side of the essay. 


Conferences, Committees, Conventions and How to 
Run Them. Edward Eyre Hunt. Two hundred 
and eighteen pages, octavo. Published by Harper 
& Brothers. Price $2.50. 

This volume forms a convenient handbook for the 
conduct of gatherings of “best minds” who meet to 
deal with the increasing number of problems that are 
being solved by groups rather than by individuals in 
our daily factory and national life. 

The author, while recognizing their increasing use, 
advocates “fewer and better” conferences. He urges 
that more effort be spent in the preliminary stages of 
the conference before actually calling the meetings, in 
order to conserve time and expense and to insure effec- 
tive results. He gives many specific suggestions toward 
that end, which should be of interest to department 
heads and executives who are obliged to take part in or 
to call such conferences. 

Attention is called to the actual expenditure of time 
and money involved in these conferences and it ranges 
from a few dollars for a short committee meeting to 
ten thousand dollars for a sales convention. This 
expenditure should be justified by a written resume of 
results accomplished, after every gathering, which will 
show the value of the work accomplished to be at least 
equal to the value of the separate services of the con- 
ferees if each had remained at his usual task. 





Frequency of Disabling Illness Among Industrial 
Employees. Reprint No. 969 from the Public Health 
Reports. Published by the U. S. Public Health Service. 
This 10-page pamphlet is devoted to the statistics of 
industrial sickness, and to the conclusions to be drawn 
from them. Attention is called to the greater frequency 
of sickness in the female sex even with diseases com- 
mon to both sexes, and also to the frequency of influenza. 
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In the 
Automobile Shop 





The Fay Automatic Lathe as a Single-Purpose Machine 


characteristics in his machine tools, first, depend- 
ability; second, maximum productive capacity. 

The first of these qualities is best met by a fully 
developed, time-tried standard machine; the second, by 
a special single-purpose machine. Which of these two 
types of machines shall be employed for a given opera- 
tion, is a question that has often puzzled the man 
responsible for production in the automobile industry. 
The standard machine tool, 


Te automobile manufacturer demands two basic 


industry by the machine tool builder is represented by 
the illustrations of actual examples that are described 
in what follows. Machines of the type shown are all 
full-automatic, and sacrifice neither dependability nor 
productive capacity. The solution offered consists of 
using a fully-developed standard automatic machine, 
designed so that it serves as a foundation on which 
are mounted the necessary attachments and the highly- 
developed tooling to do the required work in the most 





with regular equipment, is 
seldom capable of giving as 
high a production on a con- 
tinuous operation as _ he 
demands. On the other hand, 
the excessive first costs, 
heavy development expenses 
and susceptibility to break- 
downs of the average single- 
purpose machine, built 
entirely special, has caused 
him to turn from this type of 
machine to the _ standard 
machine tool for the solution 
of his production problems. 

In turning from the single- 
purpose machine to the stand- 
ard machine, there has been 
in the past a sacrifice of pro- 
ductive capacity for depend- 
ability. Keen competition, 
however, has now changed 
this situation, and he can no 
longer afford to make such 
a sacrifice. 

The type of solution to 
this production problem now 
being offered the automobile 











Fig. 1—Tooling of Fay lathe for turning differential cases 
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Fig. 2—Roughing cluster gears. 


efficient manner. The standard machine is thereby 
converted into a dependable special machine of high 
productive capacity, for doing a certain operation only. 

The wide variety of single-purpose machines for the 
manufacture of automobile parts, built up from the 
Fay automatic lathe of the headpiece, as well as 
the great productive capacity of such machines, will 
be evident from the description of a few of these 
machines illustrated by Figs. 1 to 11 inclusive, made 
available through the courtesy of the Jones & Lamson 
Machine Company. 

As a single-purpose machine for turning one-piece 





Fig. 3—Finishing machine with special features 


differential cases the Fay lathe is tooled as shown in 
Fig. 1. One operator runs two machines and turns out 
750 pieces in a 9-hr. day. The bearing fits are held 
within 0.001 in. so that subsequent grinding is not 
necessary and the ring gear fit is within the 0.002-in. 
tolerance given. The special features for this job 
include a spindle fixture, tailstock, camming, carriage 
and tooling that is adjustable for several sizes of dif- 
ferential casings. 

For machining cluster gears two lathes are used, one 
for roughing and the other for finishing. One man 
runs the two machines and produces 30 finished gears 

per hour. On the roughing 











machine, shown in Fig. 2, 
special camming enables the 
back arm facing tools to 
carry a very heavy feed 
until the wide form tool 
starts cutting at which time 
the feed is reduced for the 
form cuts. The carriage tools 
rough turn during this same 
time. 

The finishing machine is 
shown in Fig. 3. It has a 
lever-operated tailstock, spe- 
cial headstock and tailstock 
fixtures, special cams and 
special tooling. The set of 
tools that can be seen between 
the work and the back arm 
tools are carried in a special 
auxiliary facing attachment 
and are for chamfering all 
the corners on each = gear 
step. Each machine has a 
50-gal.-per-min. pump. 








Fig. 4—Steering knuckle set-wp with three-speed automatic shift 


The complicated steering 
knuckle required with front- 
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wheel brakes 
is finished at 
the rate of 50 
pieces an hour 
on two lathes 
with one oper- 
ator. Each 
machine does 
the whole job 
of finish turn- 
ing the stem 
and rough and 
finish facing 
the flange. The 
lathe as shown. 
in Fig. 4 be- 
comes special 
by reason of 
the cams, the 
automatic 
speed _ shift 
mechanism 
that gives 
three speeds 
to the spindle 
to maintain an 
economical 
cutting speed 











throughout 
the facing cut, 
the _ tooling, 
and the special, auxiliary 
attachment used for facing. 

The carriage tools turn the 
stem in one cut from the 
rough forging. The back 
arm rough faces the flange 
and carries tools for necking 
and chamfering the stem. 
The auxiliary facing attach- 
ment carries a separate tool 
for finish facing the flange. 
This tool follows right behind 
the cut made by the back 
arm rough facing tool so 
that the flange is both 
roughed and finished in the 
time required for roughing. 
An equalizing drive spindle 
fixture gives a balanced drive 
on opposite sides of the forg- 
ing to allow heavy cuts with- 
out pushing the piece off 
center. The tailstock center 
is mounted on ball bearings 
and revolves with the work. 

Several different special 
lathes have been developed 
for piston work. The one 
shown in Fig. 5 is designed 
for the first operation which 
includes rough and _ finish 
boring, rough and finish fac- 
ing and chamfering the open 


Fig. 5—For first-operation work 


on pistons 


end, and centering the closed end. A special air chuck 
locates the piston true with the core so that uniform 
wall thickness is assured. The production is 110 pis- 
tons per hour. 

Another piston machine is illustrated in Fig. 6. This 
one finish turns, faces and finish grooves cast iron 
pistons at a rate of 70 seconds floor to floor apiece. 
Note the method of driving the work and the aux- 
iliary grooving cutters mounted in the auxiliary attach- 
ment that shows up just above the tail center in the 
illustration. These cutters take a preliminary sizing 
cut on the grooves and finish the bottoms while the 
carriage tools are finish turning the outside diameter. 
The hob type cutters on the back arm finish the grooves 
to final size after the other tools stop cutting. The 
grooves are held to a 0.0005-in. limit. 

Nickel-steel ring gears are roughed and finished on 
the two machines shown in Fig. 7. The one at the 
left does the first operation which includes rough and 
finish facing the back, rough and finish boring the hole, 
and rough and finish back-facing the web. 

A low spindle speed and heavy feeds are used for 
the roughing cuts and a high spindle speed and finer 
feeds are used for the finishing cuts, all of which are 
taken after the roughing cuts. This machine is 
equipped with a special long cam drum, special cams, 
special spindle, special air chuck, special carriage, 
special overhead slide and automatic speed shift mech- 
anism for the spindle. The gear shown is 12% in. in 
diameter. The production time is 24 min. floor to floor. 
The illustration shown at the right is a close-up view 























Fig. 6—Another piston machine 
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Fig. 7—Lathes for roughing (left) and finishing (right) nickel steel ring gears 

















Fig. 8—One of the special lathes for 
performing the third operation on 
large, six-cylinder camshafts 


of a machine for the second 
operation on ring gears. This 
machine is equipped with a 
special spindle, special cam 
drum, special cams, special car- 
riage, bevel attachment for the 
back arm, special large chip 
guards to take care of the large 
amount of chips made and a 
special overhead slide for tak- 
ing a finishing cut on the face 
angle. The spindle fixture 
pushes the gear off the locating 
pilot by air as well as pulls it 
on by air, thus allowing a press 
fit to be carried between the 

















Fig. 9—First operation on 
crankshafts 























Fig. 10—Tooling of a lathe for roughing the flanged end of six-cylinder shaft, Fig. 11—Set-up 


for machining two side gears at once 
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gear and fixture to maintain the runout of the 
machined surfaces inside extremely close limits. The 
gear is roughed all over, the spindle speed then being 
increased automatically, after which another set 
of tools take finishing cuts all over the angles, the 
gear being roughed and finished without removing 
from the machine. The gear illustrated is 104 in. 
in diameter with 1% in. face. An average production 
of 42 gears per hour was recently secured from this 
machine on a three days’ run. 

Of the various special machines developed for cam- 
shaft work the one shown in Fig. 8 is perhaps the 
most interesting. It performs the third operation on 
a large six-cylinder camshaft which consists of turning 
and finish forming the center section and finish turning 
the front end of the shaft complete. An undercutting 
attachment on the back arm necks the shoulder at the 
bottom of the flange at such an angle that the neck is 
undercut both in the face of the flange and on the 
diameter of the adjacent fit. The elimination of a sep- 
arate operation for the necking permits the whole 
job to be done in 50 seconds. 

A machine for the first operation and another for 
the second operation are placed in battery with the one 
illustrated, all three being handled by one operator. 
He is turning out 25 shafts an hour at the present 
time and is thus replacing several more operators and 
quite a number of machines. 

A general view of a single-purpose machine for the 
first operation on crankshafts finish forming and cheek- 
ing the center bearings from the rough forging, is 
shown in Fig. 9. This machine is equipped with a 
special spindle, special pot chuck and steadyrest, and a 
special automatic equalizing -gripping and driving fix- 
ture for clamping and holding the spaft rigidly in its 
natural position while the heavy cuts are taken. A 
gage block, shown on the tool tray, automatically 
locates the shaft endwise while it is being loaded, in 
such a manner as to divide the stock equally between 
the two throws adjacent to the center bearing. The 
auxiliary facing attachment carries tools for finish- 
ing the fillets after the heavy cuts are taken. These 
tools save an enormous amount of wheel wear on the 
grinder used for finish grinding the center bearing. 

In Fig. 10.is shown the tooling of the machine for 
roughing the flanged end complete of a six-cylinder 
crankshaft. 

The battery of crankshaft machines comprising 
four machines, two others in addition to the two shown, 
has a capacity of 20 crankshafts per hour. 

A set-up for machining two pieces at once is shown in 
Fig. 11. The carriage is equipped with tools for turning 
the straight hub and carries two taper turners for turn- 
ing the back angles. The back arm, controlled by a bevel 
attachment, profiles the face angle, undercuts the neck 
at the back of the gear and chamfers the hubs. The 
auxiliary facing attachment, equipped with a double- 
cut end-cut tool for each gear, finish faces the two 
steps on the back of the gear, finish forms one of the 
hubs and chamfers the end of the hub. 

The gear on which this lathe is working is 4.414 in. 
in diameter and the runout limit is 0.002 in. One 
operator runs two machines, loads his own arbors and 
finishes gears at the rate of four every 14 minutes. 


Nickel Plating of Automobile Parts 


If nickel plating is used on exposed steel parts of 
automobiles and similar work, the coating should be at 
least 0.001 in. thick, according to the findings of the 
Bureau of Standards, Department of Commerce. If the 
film of nickel is thinner than this, the finish will not be 
durable. 

It has long been recognized that nickel plating as 
ordinarily applied does not yield satisfactory protec- 
tion against the corrosion of iron and steel parts. An 
investigation of this subject by the Bureau of Standards 
has confirmed the work of others, and has shown that 
this failure to protect is due to the fact that the nickel 
coatings are almost invariably porous. It was not 
found possible to produce any practical method by which 
the coatings are entirely free from porosity. It was 
found, however, that if the nickel plating is made con- 
siderably thicker than is necessary or customary on 
brass parts, the protective value can be materially 
increased. It is believed that 0.001 in. is the minimum 
thickness that should be employed. 


<i - 


Piston Design and Piston-Ring Friction 


Friction may be reduced by a change in piston rings 
in an internal combustion engine, but the amount of 
reduction will depend on the design of the piston, 
according to the Bureau of Standards, Department of 
Commerce. 

Under definite test conditions, with a certain design 
of piston, the friction of a full set of rings may con- 
sume 5 hp., while with another design of piston the 
friction of these same rings may use only 2 hp. The 
bureau believes that this variation is probably caused 
by a difference in lubrication conditions. In one case 
Hil is better distributed over the working surfaces than 
in the other case. 

Measurements of piston friction have been in prog- 
ress at the Bureau for some time under the direction of 
the National Advisory Committee for Aeronautics. It 
is believed that by discovering the factors that influ- 
ence piston friction, information of value in predicting 
the performance of aircraft engines can be obtained. 

In these experiments the friction has been deter- 
mined by measuring the power required to drive the 
engine with ignition and fuel shut off. In some of 
the tests the cylinder head was removed so that there 
would be no measurable amount of power consumed in 
drawing a charge into the cylinder and in compressing 
and exhausting it. 

In order to determine the friction of the rings, a fair 
method of procedure is to measure the power required 
to operate the engine with the piston rings removed. 
Then place the rings on the pistons and determine the 
power consumed by the rings and the pistons. The dif- 
ference, between the power required by the engine with 
and without rings will, of course, indicate to some 
degree the power consumed by the friction of the rings 
alone. 

The results of these tests, carried out by the Bureau 
of Standards, led to the definite conclusion of what was 
more or less to be expected, that the design of the 
piston itself noticeably affects piston-ring friction. 
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Quantity Production in Europe 


George Bergmann gives an interesting illustrated 
review of the progress towards quantity production in 
Europe. He notes that the English Morris and the 
French Citroén are the only European factories where 
daily production runs into the hundreds. Even Fiat 
production reaches only 75 cars per day. In Germany 
the maximum figures run from 25 to 30 cars. 

Germany is now very much aroused to the necessity 
of introducing quantity production methods. The 
writer, however, doubts whether European conditions 
will ever justify such continuity of production as the 
Ford plant practices. Thus the adaptation of standard 
tools to successive production jobs rather than the 
acquisition of entirely special tools might be advisable. 
The illustration shows an ordinary lathe transformed 
into a multiple-spindle drill for cylinder blocks. Also 
it is hardly necessary in general to introduce mechan- 
ically driven conveyors. 

Even the Fiat operates on tracks along which the 
pieces are moved ahead by hand from man to man as 
the assembly progresses. There are a number of pic- 
tures illustrating this arrangement for a variety of 
automobile parts. The Fiat plant is characterized by 
open racks for parts. Here and there a bench and a vise 
are still to be seen—Der Motorwagen, May 10, 1925, 
p. 269. 

——————— 


British Manufacturing 

The production of the Armstrong Siddeley car is 
taken up in considerable detail in this well-illustrated 
article. The rate of production of the car is approxi- 
mately 120 a week. The central machine shop covers 
an area of 300 ft. by 180 ft. with tool room 100x100 
ft. A large number of American machine tools are 
used. 

The method of handling the cylinder block is dis- 
cussed in detail. The casting passes through 28 opera- 
tions, including the final washing, inspection and 
enameling. The work is transported from one machine 
to the next on rails. In the manufacturing of the 
car, the company has adopted the policy of standard 
machine tools of a universal nature. 

The first operation on the block consists in the mill- 
ing of the bottom face. This is followed by a similar 
operation on the top joint face. One point here that 
will be noticed with interest by American readers 
covers the natural variation in the amount of metal 
to be removed from the castings. Occasionally the 
skin of the metal is toc hard for milling. These 
problems have been solved by placing a surface grinder 
between the two milling machines. This enables a 
proportion of the output to be handled in emergency 
by surface grinding. As a rule, only the hard castings, 
however, are dealt with on the surface grinder. The 


drilling is done on a multi-spindle machine in three 
stages. 


The fourth operation consists of boring the 


cylinders with an allowance left for finishing by ream- 
ing. The castings are next tested hydraulically and 
all odd holes are drilled on one multi-spindle machine. 
Then follows the reaming operation on the cylinder 
bore, when 0.002 in. is left in the bore for the special 
lapping process that follows. A roller lap is employed. 
that is built up of 16 rollers running loosely between 
two rings. The upper and lower rings hold the rollers 
in position parallel with the axis of the tool allowing 
sufficient freedom to enable the pressure on the rollers 
to be taken by a central mandrel. Flour emery and 
oil as used as an abrasive. The tool is fed downwards 
in the ordinary way lapping and gqueezing the bore to 
size. It is claimed that this method gives superior 
results since the pressure of the rollers closes the 
grain of the metal and gives better wearing qualities. 
—The Automobile Engineer (England) June, p. 182. 


SEINE: conn 


Producing Tractors 

This article describes the production of tractors at 
the works of the International Harvester Co., of Chi- 
cago, Ill. It is stated that the limits of accuracy 
specified on certain engine parts are closer at this 
plant than in some of the foremost automobile shops, 
and that operations are carried out under quantity 
methods associated only with the automobile industry. 
The daily production at the plant averages abdut eighty 
tractors. All parts, with the exception of bearings, 
magnetos, carburetors, bolts and a few brass pieces, are 
made by the International Harvester Co. The article 
is too detailed to abstract but operations are given on 
the steering knuckle, cylinder blocks, cylinder heads, 
connecting rods, and one or two other parts of the 
car. The combust n chambers in the cylinder heads 
are milled out to eliminate all rough spots that might 
start the formation of carbon when the tractor is put 
into service. The illustrations are numerous and clear. 
—Machinery, August, 1925, p. 951. 


_ 
-_— 


Finish Failures Overcome 
with Pyroxylin Enamel 

By experimentation it has been found that certain 
cellulose nitrate materials, when applied over suitable 
undercoats, dry quickly in the air and leave a film that 
is hard and tough. H. C. Mougey, in this article de- 
scribing the process, says that its durability is many 
times greater than that of the most durable varnish. 

Since it has been discovered that sufficient luster can 
be produced by rubbing and polishing the unprotected 
cellulose-nitrate surface, one of the large automobile 
production plants, in July, 1923, adopted as its standard 
method of finishing the use of such a finishing coat over 
primer and surface coats, obtaining t‘1e luster by polish- 
ing the cellulose-nitrate topcoat. A number of com- 
panies have now adopted the process. 

The author describes the fundamental operations in 
finishing an automobile body with paints and varnishes, 
explaining the purposes of the different coatings and the 
filling and rubbing, and classifies the successive coatings 
as (a) primer (b) surfacer (c) color and rubbing and 
(d) finishing.—Journal of the S.A.E., July, 1925, p. 183. 
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Abstracts of New Haven Papers 


These papers were presented September 8-11 at 
the New Haven Machine Tool Exhibition by 
the A.S.M.E. Machine Shop Practice Division 


Theory and Practice of Centerless Grinding 


By W. J. Peets 


Ergineer of Factory Methods, 


the production of cylindrical ground work, and in 

its class it outranks any other for economy 
in production. It consists primarily of two abrasive 
wheels mounted so that their peripheries face each 
other, one of the wheels having its axis so arranged 
that it can be swung out of parallel with the axis of 
the other wheel by* varying amounts as_ required. 
Between these two abrasive wheels is a rest that sup- 
ports the work. 

The two wheels are run at different speeds, the 
fast-running or grinding wheel at regular grinding 
speed, say 5,500 to 6,000 ft. per min. at the periphery, 
and the other at the regular work speed which varies 
according to the material, length and diameter of the 
work being ground. The wheels also are rotated in 
opposite directions. The difference in surface speed 
of the two wheels imparts the relative motion for 
grinding. 

The success of centerless grinding lies in the fact 
that the work between the two wheels will take the same 
peripheral speed as the slow-running or regulating 
wheel as if geared to it, and it will be held against the 
work rest between them by the pressure of the grinding 
wheel. 

If the axes of the two wheels are parallel, the only 
motion of the work will be one of rotation. If the 


y 


Te centerless grinder is particularly adapted to 





Grinding whee/ 





(flat) 


Fig. 1—Centerless grinding on rest between two 
abrasive wheels 


axes are out of parallel with each other, as well as with 
the work rest, a lengthwise motion will be imparted 
to the work. Thus the speed of passage of the work is 
governed by changing the angle between the two wheels. 
In this way shoulders may be form-ground, or long 
bars may be “through-ground.” In the latter case, the 
regulating wheel is not moved by the operator, except 


Singer Manufacturing Co. 


to compensate for wear or to accommodate different 
diameters of work. 

The advantages of centerless grinding are: 

1. The saving of time by eliminating the necessity 
for locating on centers. 

2. Because of the greater accuracy of this method, 
a 0.00075-in. allowance of stock is sometimes sufficient. 

3. This method, especially in the case of long stock, 
provides better support for the work. 

4. Less skill on the part of the operator is required 
since the chances of error arising from infeed of slides 






Grindling wheel 





a 


Tt “Blade " 


“l---Work rest 


Fig. 2—Arrangement for rounding up 
out-of-round work 





and stops is eliminated, and the amount of error is 
reduced by one-half since the grinding is done on the 
diameter instead of the radius. 

5. Because there are fewer moving parts and since 
less operating skill is required, the chances of error 
are less. 

The main disadvantages or limitations of the method 
are: 

1. The quantity of pieces for a job must be fairly 
large to warrant setting up the machine. 

2. The type of work is limited to pieces of one diam- 
eter for through-grinding, and of one or two diameters 
for shoulder work in form-grinding. 

3. The centerless grinder cannot hold the outside of 
a bushing concentric with the hole, and, for best results, 
flats and keyways or oil channels should be avoided. 

4. Uniform roundness, say, to a degree of 0.0001 in. 
is harder to obtain by this method. 

The method is pre-eminently suited to straight cylin- 
drical work of one diameter, with no exact reference to 
bore and with no prolonged breaks. Practice in this 
line of work varies, but for economical reasons at least, 
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as little stock as possible should be left for centerless 
grinding. 

In many cases the capacity of the machine is limited 
mainly by the ability of the operators to feed the 
machine. The speeds and grades of wheels are the same 
as for any other grinder, although, by leaving as little 
stock as possible, a finer finish may be obtained since 
finer-grain wheels may be used. For “through- 
grinding,” however, the grinding wheel should be soft 
enough to dress itself or wear down by contact with 
the work without glazing or loading up. For this 
reason wheels made with a rubber or an elastic bond 
are more often used. 

For “through-ground” work the dressing of the regu- 
lating wheel is more important than that of the grind- 
ing wheel. The face of the regulating wheel must be 
cut to the same angle as that between the axis of the 
wheel and the work. This angle can be obtained by 
substituting a dressing slide and diamond for the work 
slide after the wheel-angle is set. 

The grinding wheel is dressed parallel to the regu- 
lating wheel. However, as soon as the work is intro- 
duced between the wheels, the grinding wheel gradually 
dresses itself away at the entering side until cutting 
takes place all across its face; the final size being 
accomplished as the work leaves the wheels. The regu- 
lating wheel has practically no grinding action and 
so does not wear away as the work is rolled upon its 
surface. It is common practice to have the regulating 
wheel somewhat harder than the grinding wheel which 
needs to be soft enough to be self-dressing. 

It is necessary in “through-grinding” to have guides 
of some sort to start the work in line with the wheels 
and to guide it as it leaves them. These guides are 
usually strips of hardened steel, adjustably mounted so 
as to form side boards along that part of the work 
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that projects beyond the wheels. Generally speaking, 
the guides should project beyond the wheels to a dis- 
tace equal to that of the work. 

With the proper setting, round work can readily be 
produced by the centerless grinder. By this statement 
is meant roundness registering to a limit of 0.0001 in. 
in the V-block test. The most important thing to 
consider for this work is the relation of the center of 
the work to the centers of the wheels. If the center 
of an eliptical piece lies on the center line between 
the two wheels, an out-of-round product will result. 
The piece will usually tend toward a _ three-cornered 
Shape. In general, the reason for this condition is 
that since the regulating wheel is directly opposite the 
grinding wheel, a depression at any one point of the 
work’s surface will produce a high spot on the opposite 
side; the approximate center simply moves back and 
forth across the flat work rest shown in Fig. 1. Repass- 
ing a three-cornered piece will not usually correct it. 

If the work is elevated so that its center is some- 
what above the center line of the wheels and a 45-deg.- 
angle rest is substituted for the flat one as in Fig. 2, 
the set-up will produce round work from out-of-round 
stock. 

Work rests are subject to considerable wear, and 
are usually made of hardened steel or stellite, the latter 
being the better of the two. The cleaner the coolant 
is kept the less will be the wear on the rest. 

The rate of production will vary greatly according 
to the material and diameter of the work, and the 
accuracy of finish wanted. Hardened shafts } in. to 
2 in. in diameter and from 4 in. to 16 in. long can be 
ground round within limits of 0.0005 in., and 0.00075 
to 0.0001 in. can be removed in one pass through the 
machines at the rate of 12 to 15 ft. per min. with a 
100-grain, elastic-bond wheel. 


High-Speed Cutting of Brass and Other Soft 
Metals in Standard Machine Tools 


By Luther D. Burlingame 


Industrial Superintendent and Patent Expert 
Brown & Sharpe Manufacturing Co. 


ating on soft metals are: (1) The type of 

machine suited for the work, (2) the kinds of tools 
and methods of tooling to be used, (3) the kind of 
coolant, (4) the kind of metal to be used and the com- 
parative cost of steel and brass, and (5) the skill of 
layout men and operators. 

Essentials required of the machine are that it shall 
be possible to run the spindle at high speed and to 
secure proportionally increased feeds. The tools must 
be so rigidly supported that they will stand the higher 
feeds and speeds and still produce smooth and accurate 
work without the necessity of too frequent grinding. 

In a machine made primarily for high-speed work, 
such as the B. & S. No. 19 automatic screw machine, 
the regular spindle speed is 5,000 r.p.m. Drilling or 
other auxiliary speeds can be increased materially above 
this by running the drill spindle in the opposite direc- 
tion at 3,350 r.p.m. giving a net speed of 8,350 r.p.m. 
For tapping and threading, the differential speed, 
obtained by running the tap or die in the same direction 
as the spindle, is used. 


Sain challenging questions raised relative to oper- 


The timing of the cams on this machine is such that 
the cycle of operations can be completed in two seconds. 
It is possible to use more than one set of lobes on the 
cams to complete two or more pieces at each revolu- 
tion of the driving shaft. 

Much might be said as to the comparative merits 
of single- and multiple-spindle machines for this type 
of work, taking into consideration the relative invest- 
ment, floor space, idle time for changing the work 
and repairs. Each has definite advantages under cer- 
tain conditions. 

Generally speaking, the same styles of cutting tools 
are used when cutting soft metals as when operating 
on steel, but less clearance is provided. Rolling 
threads on soft metals, however, is a common practice 
and sometimes can be used to marked advantage. 
It is possible also to use skiving methods especially on 
aluminum. 

As to the comparative use of carbon- and high-speed- 
steel tools, there seems to be a difference of practice. 
In the case of many screw-machine jobs the diameter 
of the work is so small that the surface speed of the 











September 10, 1925 


cut is below the maximum and the cheaper carbon- 
steel tools can be used without question. Where high- 
speed-steel tools are used without grinding they may 
not give as smooth a finish as the carbon-steel tools. 

It is the general practice to use some coolant, usu- 
ally lard oil, in cutting soft metals. Lard oil, however, 
is not as satisfactory as a coolant as some of the soda- 
water preparations. The difficulty in the use of soda 
water is in its penetrating to the bearings and getting 
between them and the slides of the machine, resulting 
in hard action and breakage. It is claimed, however, 
that some special soda-water solutions are of such a 
nature that they avoid this difficulty and give the 
benefit of low cost combined with satisfaction. 

A coolant that gives good results in machining 
aluminum is made by mixing equal parts of kerosene 
and lard oil. 

Although steel costs but one-third as much as brass, 
the much greater speed possible in machining the latter 
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often makes possible such an increase in production 
that a material reduction in cost results from using 
the more expensive metal. The value of brass scrap 
is another important factor. Examples of such a saving 
were shown in an article by H. L. Burlingame in the 
American Machinist, Vol. 58, page 823; and Sydney 
Fisher, in Vol. 62, page 225, gives rules and diagrams 
to show at what point it becomes more economical to 
use brass instead of steel. 

Long experience and special skill in devising methods 
and means are of greatest importance. The alertness of 
the operator in keeping his machine going and in show- 
ing an interest in the securing of maximum production 
are likewise determining factors in securing satisfac- 
tory results. It is customary to allow a reduction of 
10 per cent from the maximum continuous output to 
provide for the ordinary contingencies that arise, al- 
though it will be understood that this amount varies 
according to the conditions. 


Precise Cylinder Lapping 


By Paul M. Mueller 


Metrologist, 


HEN it became possible to turn out precise 

W cylindrical surfaces in quantity production and 
within fine limits, there was exposed the prob- 

lem of making still finer cylinders for gaging the pro- 
duction. In a great many cases, these gaging surfaces 
must be better than can be produced by simple grinding, 
and the already familiar hand-lapping method is used. 
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The path of the rollers on the laps (Hoke machine) 


The manual method produces surfaces of high finish, 
but it is expensive in that skilled workmanship is re- 
quired and the process is very slow. 

For some time the Pratt & Whitney Co. has success- 
fully lapped flat surfaces by the Hoke method. There 
are two laps, circular in shape and parallel to each other. 
These laps are stationary and a spider rotates the gages 
between them. After a certain number of rotations, 
the machine automatically stops and is set to remove 
one-half the remaining metal in the next cut. 

The success of the method is due to the fact that 
its rate of production.is high, its rate of metal removal 
is low, and transposition between the laps eliminates 
size variation in a given batch. 

The method of production of flat surfaces on the 
lapping machine was applied next to the production of 
cylindrical surfaces. With this method the upper lap 
rotates, but otherwise floats and aligns itself on the 


Pratt & Whitney Co. 


cylinders in the slotted spider between the laps. The 
bottom lap is stationary as before. Thus, in effect, 
the assembly is a roller thrust bearing. It differs 
from a thrust bearing in that the cylinders are set at 
an angle to the spider radius and that the spider is off 
center with the laps. The illustration shows the cycloi- 
dal movement of the spider and cylinder. Each cyl- 
inder goes through the following phases in a half-cycle 
of the cranks: 

(a) Pure sliding on diametrical elements 

(b) Combined sliding and rolling 

(c) Pure rolling 

(d) Combined sliding and rolling 

(e) Pure sliding and so on 

The spider is free to rotate around a crankpin, and 
the crankshaft is slowly and positively driven from the 
upper lap spindle. The eccentricity of the crank is 
designed to distribute the wear on the laps. Those who 
have used a planimeter know the action of the metering 
wheel with its combined sliding and rolling. Its anal- 
ogy to the rolls in the spider is exact. 

The work produced by this method is almost mathe- 
matically precise and identical in a single lot, but the 
cross-section is bounded by a peculiar lobed curve and 
has always an odd number of lobes. 

The rough- and finish-lapping operations are done on 
the same equipment. The only distinction is that dur- 
ing roughing, free emery and kerosene are applied, and 
during finishing, cream rouge and kerosene are used 
with no free abrasive. The roughing emery used is 
usually SF 10X Washington Mills. 

In general, work is prepared for lapping by grinding. 
For gage work the grinding size is 0.0002 in. to 
0.0003 in. above the finish size. When the quantity is 
sufficient, cylinders 4 in. in diameter and smaller are 
lapped from the hardening fire without intermediate 
grinding. Stock *%& to 4 in. in diameter is rolled down 
a plane into the quench to keep it as straight as pos- 
sible. Smaller diameters are hardened in the bar, 
broken up and the ends of the short pieces smoothed 
preparatory to lapping. When extremely hard sur- 
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faces dre required, finish-ground cylinders are quenched 
from a cyanide bath. The thin scale formed is removed 
under the laps and the cylinders finished to size directly. 

Fortunately it is not a very difficult problem to make 
the laps absolutely flat. They are divided into three 
or four groups, and separate pairs of a group are rub- 
bed together with fine emery in between them until 
they fit in any position. Each pair, at this time, will be 
either planes or curved to match each other. After 
each pair is treated in this way, the pairs are broken 
up and alternated with the next, after which the rub- 
bing process is repeated. Eventually they must all be- 
come flat in order for any one to fit with each of the 
others. 

A freshly dressed lap looks to be anything but cast- 
iron. After so much rubbing the emery is driven into 
the soft metal so uniformly that the surface is like the 
facet of a jewel. The face presents millions of tiny 
cutting edges so small that the scratches produced on 
the work are almost invisible. 

It is a remarkable fact that the laps tend to improve 
with use. As the work slides and rolls about on the 
faces, the tiny cutting grains are still further reduced 
in size by crushing, so that eventually they will not 
cut at all. It is due to this fact that free emery and 
oil are used while rough-lapping, in order to replace 
those grains that are continually being destroyed. The 
finish-lapping is begun when the work is of such diam- 
eter than the reduction to finish size will be complete 
when the emery has just “gone dead.” When the emery 
is “dead,” of course, there is a mirror finish on the 
work. 

The lobing occurs during the rough-lapping operation. 
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One-inch-diameter rolls usually have from 15 to 33 lobes, 
and there are usually three on diameters of less 
less than 4 inch. 

Since the lobed pieces are identical in diameter, the 
removal of the lobing is easily done by a rapid hand 
operation with a ring lap. Several passes of the lap to 
and fro are sufficient to remove the bumps and, due 
to the identity of size, the lap is adjusted only once for 
the lot. Once removed, the lobing does not appear 
spontaneously with further lapping. It returns, but 
creeps in so slowly that the diameter may be reduced 
as much as 0.0002 in. without introducing a measurable 
amount of lobing. 


MEASUREMENT 


To manufacture rolls in quantity to such limits as 
may be obtained with this method of lapping requires 
refinements in measuring equipment which the standard 
measuring machine cannot give. The Pratt & Whitney 
Co., therefore have developed the millionth comparator. 
It consists of a pair of parallel surfaces between which 
the comparison of a master size and a commercial re- 
plica is made. One of these anvil surfaces is movable 
axially, so that contact can be made with the measure- 
ment, and the axial displacement of the anvil can be 
read at a magnification of 20,000 to one. These master 
replicas are calibrated on the interferometer. 

This lapping method is able to accomplish the desired 
result in a practical manner when the quantity of gages 
of a size is twelve or more, and the economy increases 
until the number of a size is the number that can be 
placed at one time in two lapping machines under the 
control of one operator. 


All-Metal Airplanes 


By William B. Stout 


Stout Metal Airplane Co., Airplane Division of the Ford Motor Co. 


from the military type as a freighter from a 

destroyer, even though all of the engineering 
developments of military design can be translated with 
real certainty to commercial terms. 

The first fundamental of the commercial airplane is 
“the most ton-miles per dollar,” and this aim demands 
safety and capacity. The Stout Metal Airplane Co. 
adopted a policy, paralleling that of the motor car 
business, of building strictly for a commercial market 
with no reference to government assistance, and of 
evading the mess in which the industry usually finds 
itself when it accepts “rush” contracts only to later 
experience a long period of quietude. 

The airplane industry as a whole has also tumbled 
into the pitfall of building planes of every description 
and design with no attempt at continuity of engineer- 
ing or standardization of production. Motor cars as 
produced by the manufacturer, tend to follow a stand- 
ard style in design. One cannot go to the Studebaker 
plant today and have them make a Buick car. 

The design of an airplane is analogous to that of a 
ship, with the wing comparable to the ship’s hull. If 
it is designed for speed, its capacity must be less and 
vice versa. The amount of load that a boat can carry 
depends on its displacement and, similarly, thick wings 
that displace the most air per square foot of area and 


Tee airplane for commercial use is as different 


pound of weight are the most efficient for commercial 
purposes. 

The best airplane is that which permits the lightest 
possible structure per unit of strength and wing area 
with the best possible aerodynamics consistent with the 
entire solving of the structural problem. Twenty years 
of airplane research has produced many times more 
technical data for the proper construction of airplanes 
than exists in the whole automobile industry. Scores 
of volumes exist on wing curves, proportion of tail 
surfaces and the various moments of stress that are 
thrown on these parts in the different attitudes of flight. 
All of this information is there for the engineer to 
draw on, aerodynamically, and is a basis of all pre- 
liminary designs. 

All of the data on the structural part of airplanes 
that are available, however, have been built around the 
wood-and-cloth structures of a violin maker’s type of 
workmanship. These types of structure use indetermi- 
nate materials. There is no way by which one can tell 
within 50 per cent what any piece of wood would pull 
in a testing machine. Cloth is a similar indeterminate 
structural material, and when used in the ordinary air- 
plane as a surfacing, is a dead-weight liability of 
negative structural value. 

When metal is used, we have a determinate material 
and we can tell within 5 per cent at just what stress: 
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the piece of metal is going to break. The factor of 
safety in a metal structure means something. The 
structure is based fundamentally on known engineering 
constructions and arrangements, and the machine is a 
completely insured solution to the structural problems. 

The future of the airplane can never be foretold on 
the basis of the every-day “Jenny” pilots who carry 
passengers in anything with wings that will pull out 
of a back lot. The type of purchaser who will establish 
the industry is the real business man of hard-headed 
commercial sense. The plane must have a very definite 
earning capacity if it is going to interest this type of 
person. These arguments are ones that inclined the 
Stout Metal Airplane Co. to the choice of an all-metal, 
Liberty-engined monoplane with large capacity space, 
and the greatest possible load-carrying capacity per 
horsepower. The monoplane has the greatest lifting 
capacity per square foot possible in this type, and the 
highest cruising or commercial speed feasible with a 
load. The metal structure insures determinacy, and the 
Liberty engine is one of the most reliable. 

The use of veneer has often been studied but the con- 
clusion must be that this construction, while suitable 
for some climates, is not universally satisfactory under 
extreme weather conditions. The use of two different 
metals is also unsatisfactory because of the difference 
in the coefficients of expansion. For this reason a 
uniform construction of duralumin was decided upon. 
This metal is now so well known that it needs very 
little description except to call attention to the fact 
that in its heat-treated form it has the strength of 
structural steel and one-third of the weight. 

After heat-treating, the metal must be worked quickly 
before it sets, about one-half hour being available for 
all the bending and forming operations. It is as non- 
corrosive as other metals if ordinary care and clean- 
liness are practiced. The use of this metal facilitates 
the obtaining of rigidness of structure, a problem that 
is very difficult under any conditions and especially so 
in the monoplane. 

When the metal ship is completed, although it weighs 
less than 3,800 lb., it is designed to carry 18 tons of 
sand on the wings as a test load, with a factor of safety 
of 6, which means more with the metal airplane than 
with those constructed of indeterminate materials. 

The following are the general characteristics of the 
Stout airplane: 


Span 58 fe. 4 in. 
Length 46 fr. 2 in. 
Height 12 ft. 2 in. 
Weight—total 5,849 Ib. 
Weight—empty 3,717 Ib. 
Maximum speed 115 m.p.h. 
Commercial speed 100 m.p.h. 
Power 400 hp. Liberty engine 
Useful load 2,132 Ib. 
Pay load with 4} hours’ fuel 1,080 Ib. 
Climb, first minute 500 fe. 
Ceiling 15,000 ft. 
Cubic capacity of cabin 250 cu. fe. 


A metal ship, simply constructed, can be more easily 
repaired than one of wood and cloth. Since it is made 
in units, it can be quickly put into service again after 
any minor troubles. Every part of the plane is also 
inspectable. The ordinary machine is so covered up 
that the inside of the wings and some parts of the 
fusilage are always an unknown quantity. In these 
planes every rivet can be inspected and the structure, 
the controls and fittings inside the wings examined. 

There are two things to be watched closely in the 
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development of the commercial airplane. First, save 
head resistance and second save weight. The final solu- 
tion of the real commercial plane can be had only by 
sticking to one machine and one design and by develop- 
ing it through to an extreme of both of these items. 
Having obtained performance by elimination of head 
resistance and weight, and having an airplane that is 
capable of carrying a useful load, one comes straight 
up against the earning capacity. If the plane cannot 
earn a dividend, it is not a commercial plane. With the 
expense of building airplanes in small quantities, the 
individual investment runs high and this fact means an 
excessive service on the part of the plane in order to 
pay a dividend. Flying on airways is no different in 
business principles from running a railroad or motor- 
bus line. Rolling stock must always be kept busy and 
working the most possible hours per day. No matter 
how good a plane is, if it flies only for one hour per 
day, there is no chance for a dividend at any kind of 
reasonable rates. When we can build a plane that will 
fly continually for twenty hours per day, then aviation 
will have attained. 


_ 


Buying Machine Tools As You Buy Bonds 


By ARTHUR A. MERRY 


This is written to the men who hold the pocket book 
for the thousands of machine tool users throughout 
these United States. 

If a thoroughly reliable bond salesman asks for you 
at your information window, with the object in mind 
of selling you some gilt-edged 6 per cent bonds, the 
chances are that you will receive him in your private 
office and give him hours of your time in going over 
the details, and if you buy them you get 6 per cent with 
somebody else controlling the investment. 

Now, let a machine tool salesman apply at the same 
window and if he is a regular caller he may get to talk 
with the superintendent, if not, he sees the purchasing 
agent. And yet he has something to offer you that, 
if your plant needs it and you invest the money in it, 
will return far more than 6 per cent and you control 
the investment. Now in all fairness, isn’t this man 
entitled to the same courtesy and privilege as the bond 
salesman ? 

Just how close are you to the inner workings of 
your plant? Are you aware of the numerous places 
where you can make an investment which will return 
to you a much larger percentage than your investment 
in bonds would? Are the men in charge of your shop 
and machine purchases thoroughly capable of judging 
machine tool purchases from a dollar and cents basis, or 
are they like so many other shop men who can only 
think in terms of mechanics and not in terms of 
finance? 

If you will analyze some of the work in your shop 
with your shop men, using their manufacturing knowl- 
edge and your financial and cost knowledge, you will 
be surprised to see how many chances there are in your 
own plant to invest your money and make far greater 
returns. 

In any event give the machine tool salesman a chance 
to at least tell you about what he has and what he 
knows of other shops and their conditions. It will not 
be time wasted. This is not written by a builder of 
machine tools, but by a practical man who realizes the 
hidden opportunities for investment that lie in every 
large plant. 
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The department, “Ideas from Practical Men,” is de- 
voted to the exchange of information on methods useful 
to the machinery industries. Its scope includes all divi- 
sions of the machine building industry from drafting 


room to shipping platform. Descriptions of methods 
or devices that have proved their value are carefully 
considered, and those published are paid for. The rates 
are from five dollars upward, according to their merit 
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A Reverse Curve Formula—Discussion 


By W. ROLAND NEEDHAM 
Essex, England 


The article by Hubert G. Smith, under the title 
given above, and published on page 570, Vol. 62, of the 
American Machinist, dealt with equal reverse curves 
alone. 

The formula given below may be used to determine 
the proper radii for unequal reverse curves. The 
accompanying illustration shows the problem involved. 

Wanted: Reverse curves with two radii R and r, 

or AE and BE 

AE and BE are divided into parts the ratio of which 
is that of AD and DC in the similar triangles ADE 
and ACB. 


. AE 
Let k = the ratio of AB 
AE , BE _ AB 
AB ' AB AB 
BE_,_AEorK=1—R 
AB AB 
Given M and N, to determine AE + BE. Having 
chosen and found either one, the other will necessarily 
follow. 


EB 


and K = 45 


a = “ (similar triangles) 


AE 
AD = AR X AC 
*,AD=kM 
DC = M— RM = M(1—k) = KM 
VH = AC (sides of rectangle) 
AE AD _VS 
AB AC VH 


Since QF — VS 
nce OH ~ VH 
OE 
"oy 
OP _OE 
OV OH 
OE 

OP = 57 X OV 
'*,OP = kN 


PV =N—kN=N(1—k) = KN 
R* = AD’ + DE 
DE = AP = AO — PO 
R= AO 
.. DE =R—kN 
. R’= (kM)* + (R—KN)* 
R® = (kM)* + R*°—2R(kN) + (kN)? 


R* — R?+ 2R(kN) = eM? + KN” 
__k(M?+ N*) _k (M? 
R= 2 (Wty) @ 
Similarly: 
r= (KM)*+ (r—KN) 
= (KM)* + 7r?—2r(KN) + (KN)’* 
K /M’ 1—k /M 
r= 3 (Wt) or~5~ (H+) (2) 
Then R + r= (1) + (2) =} (4+) (3) 
Consequently R — ; (> + N) —r (4) 


1/M’ 
andr =5 (7 +N)—R 
The reader will find that for any given values M 
and N, and varying values k, he will obtain a series of 
parallel diagonals, R + r, of the same length. 
In the example of equal radii given by Hubert G. 
Smith, 


R= =(R+n), 


( +») 


tole 


whence in equation (3) R = 


i 


This agrees with his result. 


<i 
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Drill Jig for Small Work 


By GEORGE FELTNER 


The illustration shows a form of drill-jig body that 
can be applied to a variety of small work. The unit 
is composed of three parts, the body A, the work- 
support B and the clamp arm C. The last two men- 
tioned are the only parts necessary to be changed for 
different work of the same type. The body remains 
standard in form. Four hardened feet under the base 
insure a firm rest and form a suitable sliding surface. 
The sides of the body are finished to a uniform width 
so that guides may be fastened to the machine table, 
bringing the jig in a central position and also making 
possible interchangeability with other similar jigs. The 
clamping device is arranged so that it can be swung 
out of the way, as shown by the dotted lines D. The 
stop pin E£ limits the motion of the clamping arm in 
both directions. The clamp G rocks on the pin H, so 
that the work is held both down and endwise against 
the shoulder when the screw J is tightened. The work 
support is provided with V-grooves and suitable chip- 
clearance sections so that easy cleaning is possible. At 
K is shown another application for the jig body, utiliz- 
ing a different form of clamp. The plunger clamp M 
is applied to the work without the usual twisting 
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motion, being operated by the screw L, thus eliminating 
possible error in clamping. The use of a jig of this 
type will aid in the standardization of jig design in 














“Steppin € Tig boxy A 


A standardized form of jig for small work 


shops that have a multiplicity of small drilling opera- 
tions. A similar design has been in use in the shop 
of a large Mid-Western manufacturing plant for some 
time with satisfactory results. 





An Engraving Machine Kink 
By FRANK C. HUDSON 


The Pioneer Instrument Co., Brooklyn, N. Y., has a 
large amount of engraving to be done on the various 
aircraft instruments it makes. Some of the work is 
in the form of numbers, and these naturally run in 
various combinations, consecutive or otherwise. 

In order to make it easy to engrave any desired se- 
quence of numbers with the least trouble and a mini- 
mum chance of error, the method shown for holding 
the matrices or master numbers has been devised. Six 

















An engraving machine kink 


10-sided disks are mounted on a spindle and provided 
with a locking device so that they can be held in any 
one of the ten positions. The numbers are locked in 
position, except when released by depressing the lever 
A, which can be moved so as to unlock any of the 
disks while holding all the others against turning. 

The arm B, swung out of the way in order to avoid 
blurring the picture, is a rest on which the operator 
may rest his arm while guiding the stylus in the 
desired number. This device has proved a very useful 
addition to the engraving machine in saving time and 
avoiding errors. 

—_—_———— 


An Improved Wire-Cutting Device— 
Discussion 


By W. W. WADDINGTON 


I was much interested in the device shown in an 
article under the title given above, by Charles A. Kuhn 
and published on page 898, Vol. 61, of the American 
Machinist. 

The illustrations herewith show a device I made for 
a similar purpose, but instead of being operated by hand 
it is used in a 
shaper as shown in 
Fig. 1. When cut- 
ting 4-in. wire the 
shaper operates at 
102 strokes per 
min., while for #-in. 
cold-rolled rod, the 
strokes are cut 
down to 70 per min. 
In operation, the 
cast-iron base A, 
Fig. 2, is held in 
the shaper vise and 
the ram adjusted to 
the proper strokes. 











1—How the wire cutter is 
operated 


Fig. 





ST] 














Fig. 2—Details of the wire cutter 


A tool in the toolpost strikes the arm B, moving 
the cutter to cut off the wire that has been passed 
through the hole C. The spring D returns the cutter 
as the ram recedes. The gage E is adjustable, so that 
any desired length of wire or pin can be cut off. 
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Questions of a Practical Nature will be answered 
in these columns 


Determining the Number of Broaching 
Operations 


Q. Please. advise us how to determine, in a prelimi- 
nary way, the number of broaching operations we should 
provide for in figuring on broaching as one of the steps 
in finishing some cast-iron parts with square holes in 
them. 

A. On ordinary square holes the cutting capacity of 
a single broach is approximately twice its diameter. 
Thus in a 1-in. hole the broach can be made to cut 
to a depth of approximately 2 in. On such a hole, 3 in. 
in length, two broaches, one for roughing and one for 
finishing should be provided. 

This rule must not be used blindly, however, as there 
are other governing factors such as the amount of 
radius which can be allowed in the corners. The greater 
this radius, the easier it will be for the broach and the 
greater is the length of hole it can be made to cut 
successfully. 





Dimensioning Drawings for Castings 


Q. Should the draftsman make drawings showing 
the exact size of the casting, or should the pattern- 
maker take care of variations as to shrinkage and 
requirements for finish without special instructions? 


A. The dimensions of a mechanical drawing should 
show the finish sizes and be in effect a picture of the 
completed part or assembly. The dimensions should 
show the tolerances that will be allowed on the finished 
work. 

In addition, there should be notations showing the 
material to be used in any given part and on the proper 
line for cast parts there should be finish marks to be 
used in indicating surfaces on which castings are to be 
machined. It is also customary to place a note on the 
drawing stating the amount of finish that is desired. 

The pattern-maker uses what is known as a shrink 
rule when he makes a pattern. This rule, which is 
made in actual varying lengths to conform with the 
shrinkage of the material specified and also with the 
number of shrinks that will occur to make the final 
part, takes care of all variations due to change in size 
of casting. 

The one-shrink rule for cast iron, for example, is 
actually 124 in. long, each inch and fraction being pro- 
portionately larger than standard corresponding gradu- 
ations. The one-shrink rule is used to make a wooden 
pattern that is used in turn to produce the working 
casting. A two-shrink rule which is 12} in. long, per 
actual foot for cast iron, is used when the first casting 
from the initial wooden pattern is to be used as a 
pattern in turn to mold and cast again to the working 
piece. 

When finish is called for on the drawing the pattern- 
maker adds the correct amount to the dimension shown. 


For example, a dimension calling for finish of 11] in. 
in cast iron, using the wooden pattern for one shrink, 
will be laid out by the pattern-maker with a one shrink 
rule to measure 12 inches. This actual dimension meas- 
ured with a standard rule would be 124 inches. 

If an iron pattern is required, the drawing should 
so state or the specification with the drawing should 
carry the necessary notation so the pattern-maker may 


use the proper shrink rule. 
—-j._—_ 


Pressures to Bend Structural Shapes 


Q. Can you give us some information on where we 
can obtain reliable data on the pressures required to 
bend and form various shapes from structural pieces, 
such as channels, angles and I-beams, as our standard 
mathematical formulas do not hold beyond the elastic 
limit? We are now using the formula for deflection of 
a certain shape and size by assuming a certain deflec- 
tion and solving for the power required. This is «a 
far-fetched approximation but it is the best method we 
have on hand. 

A. It is to be regretted that there are few if any data 
published in line with your problem. The probable rea- 
son is that there are so many variables, as for example, 
the nature of the given material, the speed of bend- 
ing, the design of tools and the progressive relation 
between the points of support and the applied pressure. 

A number of companies have solved the problem prac- 
tically for themselves by rigging up or purchasing equip- 
ment, either hydraulic or mechanical with hydraulic 
pressure recording attachments, by which they can 
measure the actual pressures for actual conditions. 

We believe you cannot do better than to follow suit 
in your own shop and design an oil-plunger attachment 
for the press ram to be used in connection with a 
standard pressure gage of correct design for the 
expected service. It might even be of advantage to 
consider the purchase of the plunger and gage complete 
so it could be mounted in a fixture in your shop. 

If you should follow our suggestion we shall appre- 
ciate your advising us of the results obtained with the 
idea in mind of publishing such useful information on 


the steps you took and the points you accomplished. 
—_—@———___ 


Lathe-Center Angle 


Q. Are any lathe centers now in use except those with 
a 60 deg. angle? 

A. An exception known of at the present time is on 
locomotive driving axles where 75 and 77-deg. centers 
are used. The 77-deg. angle is given in the driving- 
axle specifications of some railroads, but blueprints of 
other roads indicate that 75 deg. is also used. We 
presume the reason is to better withstand the lifting 
pressure due to cutting the tire steel, which is very 
hard and tough. 
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Characteristics of Monel Metal 


POLISHING general practice to quench in oil at 1,430 deg. F., and 
ONEL metal may be polished to a high, lustrous then draw to 350 deg. F. Punches for Monel metal 
finish, similar in appearance to polished nickel, are designed about 75 per cent stronger than for 
To produce a smoothly polished surface, five opera- ordinary practice, with clearance angles the same as 
tions are necessary on castings and hot-rolled rods, used for punching steel. 
and three operations for similar results on hot-rolled MACHINING 
sheets. Cold-drawn rods and cold-rolled sheets also Th hini o eee , ; hat 
require three operations, but with considerably less | ~ "© Machining of Mone metal carries a somewha 
time in working. Five operations employing the use different speed and feed than other metals. An 
of three wheels, of varying finer grades of emery, a *VCrase speed of 60 ft. per minute, with @-in. cut 
grease wheel and a buff wheel are found necessary and vs-in. feed should be used for turning castings. 
Likewise, an average speed of 70 ft. per minute 


with hot-rolled rods, due to their tough outer skin . . . 
and the possibility of small surface defects. Hot- With %-in. cut and x-in. feed should be used for 


rolled sheets, being bright annealed, present a better olled Monel metal. For better finished surfaces, 
surface and require only the use of three wheels. lighter cuts and higher speeds may be taken. Monel 
The following speeds have given excellent results: ™etal may be drilled at reasonable speed and feed 
Solid stone wheel, 1,500 r.p.m.; canvas or rag wheel, With both carbon-steel and high-speed drills. From 
2,000 r.p.m., and buffiing wheels 2,400 revolutions @ number of tests, it has been determined that ap- 
per minute. parently no advantage is gained by departure from 
. the standard twist-drill cutting and clearance angles 
SPINNING as furnished by the majority of large drill manufac- 
Because of its toughness and strength, Monel tyrers. For reaming, it has been found that a slow 
metal is somewhat more difficult to spin than copper, speed of from 10 to 15 ft. per minute gives good 
brass, steel or silver. With proper tools and equip- results. Reamers with spiral flutes should be used 
ment and sufficient, annealing, little difficulty should when possible and fed slowly into the work. Milling 
be experienced in spinning articles of almost any cytters should always be made of high-speed steel. 
type or shape. Somewhat more power, both in the Tooth spacing will vary according to the diameter and 
machine and on the part of the operator, will be kind of cutter. For plain milling cutters, teeth 
necessary. The work must be annealed more fre- should be ground at a slight taper, widest at the 
quently. The proper time for annealing can be deter- cutting edge, to prevent binding and possible tearing 
mined by noticing on the first few articles tried at of the metal. An undercut or rake on the teeth of 
what point the metal becomes ruptured or over- milling cutters has been found beneficial. For gen- 
strained. Annealing should take place before this era] practice in milling Monel metal, an average 
point is reached, as once the metal has been over- speed of from 70 to 80 ft. per minute should be used 
strained, no heat treatment will bring it back to a with 3-in. cut, and from 0.005 to 0.01-in. feed per 
workable condition. The proper tools to use are Of reyolution. 
brass, bronze or similar soft metal, or of wood. The One of the chief difficulties in tapping is the ten- 
best speed is about 600 ft. per minute. dency of the tough chip of the metal to stick or 
DRAWING AND PUNCHING wedge in the flutes of the tap. For that reason, it is 
Practically the same rules governing the reduction advisable to use taps designed with two = three 
—paaerungl ‘ g he initial blank lands and shallow flutes so as to obtain additional 
of diameter and depth of draw from . om “ss a strength. A lip should be ground back of the cutting 
commonly used for steel, are app — - edge, in order that the chip may curl better through 
metal. The diameter of the first cup is usually about the G@utes and dear 3 : ; 
‘ ; a ake : r itself. When tapping completely 
two-thirds the diameter of the initial blank. With threush the metal. it 1 d tice t ind th 
slight diameter reduction, as high as 30 per cent ug oral, 1 is good practice 0 grin ° 
—— a ha alien cutting edge to an angle of from 10 to 15 deg. to 
reduction in gage or wall thickness, may ‘ae hould the axis of the tap with a chamfer of 4 to 5 threads. 
meee Poser dorm ta peyote of the The best, all-around cutting speed for tapping lies 
tale. & Gacmeane of 0006 tn. bas tase found extio- between 15 and 20 ft. per minute. Taps should be 
5 , : . —— f tal watched carefully to avoid over-heating. Methods 
factory in drawing the lighter ose a Be _—* grinding Monel metal do not differ from the prac- 
Monel metal has less tendency to wrinkle than steel, dies followed with steal 
but requires more power. Proper adjustment of the " : 
pressure plate and blank holder will prevent any PICKLING 
wrinkling. A slow stroke has been found advan- There are several methods of making a satisfac- 
tageous. Precaution should be taken, however, not tory pickling solution for Monel metal, but the most 
to exert too great a pressure on the blank tending satisfactory is to dissolve in 40 gal. of cold water, 
to crowd and shear the metal when forming. In deep 6 lb. of sodium nitrate, 3 lb. of sodium chloride and 
drawing, the point at which Monel metal should be add 1 gal. of 66 deg. Baumé sulphuric acid. Tem- 
annealed can best be determined experimentally be- perature should be kept at approximately 200 deg. F. 
fore starting production. In punching, a good grade by the injection of live steam. Time necessary for 
of tool steel has given good results for the making of pickling hot-rolled Monel metal rods in this solution 
the punch. To harden such tools for this usage, it is is approximately three hours. 
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Machining A Worm-Drive Carrier 


This illustrated article describes 
how the carrier is completely ma- 
chined. The carrier is a heavy cast- 
ing and before being taken to the 
machine shop it is given careful in- 
spection to be sure it has not been 
warped out of shape in the annealing 
ovens. It is first set on a boring 
mill and the under side of the 
flange is machired. At the same 
time a second tool faces the four 
legs which form the upper half of 
the differential-bearing bore. In the 
next operation a multiple-spindle 
drill press is used to drill all the 
bolt holes in the housing flange. 
Two of these holes are reamed to 
act as locating points for later oper- 
ations. On a double-head boring and 
tapping machine, the differential- 
bearing bores are turned, reamed 
and tapped. As a result of the 
rigidity and extreme accuracy of the 
fixtures used, the bores are held to 
a limit of 0.001 in. and the threads 
to 0.002 in. The next important 
operation is the boring for the 
wormshaft bores, these dimensions 
being held to limits of 0.001 in. 
Some other details of the less im- 
portant operations are also given.— 
Timken Mazazine, July, 1925, page 
493. 





Grease Lubrication 


In writing on the theme where 
and when to use grease for indus- 
trial machinery, Allen F. Brewer, 
says that in some places the use of 
oil is best but there are many places 
where grease is found to be prefer- 
able. The lubricating equipment 
should be selected to most economi- 
cally deliver the lubricant to the 
wearing parts involved. The use of 
grease is allowable wherever the 
wearing parts are located in danger- 
ous and inaccessible positions or 
where the filling of oil cups would 
be a difficult matter. Grease lubri- 
cation is also preferable for plain- 
babbitted bearings and it is espe- 
cially suited to low speed conditions 
and high pressures, since it “stays 
put” and effectively resists pressures 
so long as it has been properly com- 
pounded. Where bearing construc- 


tion is such that oil would not be 
retained in the clearance spaces be- 
cause of high bearing pressures, 
squeezing out, slow rubbing speeds, 
high operating temperatures or open 
ends, then grease is advisable. 

The use of grease is also advan- 
tageous wherever the equipment or 
wearing parts may be subjected to 
repeated shocks and a further use is 
in such a case as that where it is 
necessary to prevent the lubricant 
from being splashed or dripped on to 
the product, a typical example being 
the textile loom, where fabrics must 
be protected in every way possible. 
Some illustrations accompany the 
article.—Jndustry Jllustrated, July, 
p. 16. 


Safety Work 


The campaign conducted by the 
American Steel & Wire Co. to reduce 
its accident hazards is discussed in 
this article by John Nelson. The 
results astonished even the most 
optimistic champions of this reform 
and the men who personally con- 
ducted the safety work give credit 
for a large part of the recent gains 
in efficiency to the activity of the 
safety committees and the safety 
meetings. Once a month every de- 
partment of the plants closes down 
for a period ranging from fifteen 
to thirty minutes when all employees 
gather at a family party to discuss 
safety matters. 

In 1917 there were over 7,000 days 
lost through accidents and 5.71 acci- 
dents per hundred employees. © Dur- 
ing 1924 about 4,000 days were lost 
and only 1.4 accidents per hundred 
employees.—/Jron Age, July 30, page 
269. 





Oil-Flow in Journal Bearings 


This article by D. P. Barnard, 4th, 
develops general laws governing the 
rate of oil-flow through complete 
journal bearings. These laws are 
based on the assumption that axial 
flow obeys Poiseuille’s law and is, 
therefore, a function of the bearing 
load. Dimensional reasoning indi- 
cates that the volumetric efficiency of 
a bearing considered as a pump is 
given by an equation of a form in 


which efficiency equals a function of 
the viscosity times the rubbing speed 
divided by the bearing load, the 
length divided by the clearance and 
the length divided by the diameter. 
Experimental evidence is presented 
to substantiate this view. 

Oil-flow in the direction of the axis 
of a plain bearing is due to two 
causes; oil-film pressure developed to 
support the bearing and oil-feed pres- 
sure. The first of these is the impor- 
tant factor but both are treated and 
the seven conclusions reached are 
stated.— Journal of the S. A. E., 
August, 1925, p. 205. 


Liquid Fuels 


An editorial in this magazine deals 
with: the problem of Great Britain 
and other European countries in 
overcoming the difficulty of supply- 
ing oil for fuel purposes. The only 
practical means to re! ve this situa- 
tion is the utilization of coal or its 
conversion into liquid fuel by 
methods of liquefaction. 

Some students of the problem in 
Germany and in France are attempt- 
ing complete liquefaction of coal 
with some success. Bergius is the 
pioneer in this experimentation, and 
his method has been applied by Prof. 
Nash at Birmingham University, 
England. . There is another more 
promising method that has been de- 
veloped by German concerns and, 
more recently, by Patart in France. 
It is this latter method which might 
be regarded as providing almost a 
ready-made solution of the difficul- 
ties. However, the most spectacular 
phase of recent developments in the 
realm of liquid fuel production is the 
process, now commercialized, for 
producing substances such as syn- 
thetic methyl alcohol. A large-scale 
plant is already in operation in Ger- 
many, and France has adopted a sub- 
stantial program for proceeding with 
this work on a commercial scale. 
One German plant is producing 
about 20 tons per day, at a cost of 
about 20c. per gallon, and large quan- 
tities of this spirit have already been 
exported to the United States to 
compete with wood alcohol. — The 
Engineer, Eng., July 24, page 91. 
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The Price of Perfection 


N THE good old days of yore Aladdin rubbed 
| the magic lamp and palaces grew over night. 
Sad to say the trade secret by which this rapid 
construction was accomplished has been lost to 
us along with others equally valuable. 

Nowadays, the building of a structure or the 
production of a machine even after the idea has 
been conceived, not always a very rapid affair in 
itself, is a matter of months or years. Certainly 
in the case of the machine, perfection of per- 
formance is usually only achieved after years of 
experiment and improvement. 

One of the finest machine tool designers in the 
country once laid out a machine on the drafting 
board and it functioned exactly as intended when 
it was put together. He was naturally elated at 
his feat but he was frank enough to say that he 
never expected to do it again. His success was 
due partly to his unusual experience in his pro- 
fession and partly to good luck, a combination on 
which it would be unsafe to bet very heavily. 

The buyers of machinery occasionally balk at 
what seems to them to be an unjustifiably high 
price on a piece of machinery. If they had been 
through the long-drawn-out agony that is almost 
inseparable from the creation of a new machine 
they would feel differently about it and would 
realize that the price asked is but a small return 
for the weeks and months of effort and thought 
that are crystallized in the iron and steel they buy. 


The Government and Aviation 


LTHOUGH there is encouraging evidence of 
commercial interest in aviation that is sure 
to aid in developing the industry, the govern- 
mental uses for aircraft are bound to be the 
largest factor for some time to come. This being 
the case, the manner in which the government 
deals with manufacturers of aircraft and aircraft 
appliances will have a great effect on the growth 
of the industry. 

A special Aircraft Industry Committee, consist- 
ing of members of the best known manufacturers 
of aircraft, makes the following suggestions as to 
the governmental policy in dealing with the 


industry. The eight suggestions follow and are 
so sane. and practicable that they should be 
adopted without hesitation as it is difficult to see 
how any Government official who desires to build 
up a source of supply for emergency requirements 
can take exception to them. The suggestions are: 





Vol. 63, No. 11 


1. The Government should encourage and promote the 
design and manufacture, by other than Government 
agencies, of aircraft, aircraft engines and equipment. 
The Government shall not engage in such work in com- 
petition with the aeronautical industry. 

2. The Government shall recognize and sustain the 
principle of proprietary design rights applied to all 
aeronautical material. 

3. The Government will not purchase or acquire the 
design rights for aircraft, aircraft engines or accessories 
when these are the products of established manufacturers. 

4. The Government will not purchase aircraft, aircraft 
engines or accessories of new design until after the actual 
articles have been presented for test, nor until said 
articles have demonstrated their superiority over existing 
and accepted standard types, unless the design project 
is of such magnitude as to demand Government assistance 
in its development. 

5. The Government shall avail itself as much as prac- 
ticable of the facilities of the industry for all major 
overhauling and reconstruction. 

6. The Government shall co-operate with the industry 
toward the continuance of successful operation of its 
units and wherever necessary recognize the principle uf 
sub-contracting within the industry itself. 

_7. The Government will continue the policy of confer- 
ring from time to time with the accredited representa- 
tives of the industry in considering mutual problems. 

8. The Government shall, as far as possible, standardize 
aeronautical accessories, materials and hardware. 


A Chance for Simplification 


PPORTUNITIES for simplification, by the 
O elimination of unnecessary sizes and styles, 
appear on every hand. A striking example is in 
the manufacture of electric light bulbs, where it 
would seem that a comparatively few styles and 
sizes would answer most requirements. 

On the contrary, however, the variety and 
sizes made at present are almost unlimited. One 
large lamp manufacturer made over 4,100 sizes 
and styles last year. Even the expedient of 
charging a slight excess price for odd shapes does 
not deter those who want “something different” 
from ordering their own freak designs. 

The cost of these special shapes and sizes, in 
machine equipment and other expenses, is rarely 
covered by the excess price charged. This looks 
like an opportunity for Mr. Hoover’s division of 
simplified practice. 


Just Suppose 


UST SUPPOSE that a machine tool builder 
J called on the trade soliciting orders, attired in 
keeping with the equipment of many of his 
prospects, i.e.: 

1872 Boring-mill coat 
1900 Shaper vest 

1895 Plain-miller trousers 
1906 Gear-cutter hat 
1915 Band-saw collar 
1899 Speed-lathe shoes 

How much business could he command? “Oh,” 
you say, “no one would comment on his wearing 
apparel.” Maybe not, but— 

Just Suppose 
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Hanson-Whitney Sharpening Machine 


The machine shown in Figs. 1 and 
2 herewith is designed by the Han- 
son-Whitney Co., Hartford, Conn., 
for the purpose of resharpening taps 
and thread-cutting hobs. The ma- 
chine is a self-contained unit that 
can be driven by a small electric mo- 
tor mounted on the base or by belt 
from an overhead lineshaft. 

At the top of the column a hori- 
zontal spindle, running in _ self- 
adjusting ball bearings, swings upon 
one end a 64xl14-in. grinding wheel 
and upon the other end a 3x}-in. 
wheel suitable for grinding in the 
flutes of hobs or taps and thus sharp- 


tapered work or swung about a ver- 
tical axis to meet the angle of helix 
when helical-fluted tools are to be 
sharpened. 

The table has an end movement, 
equal to the length between centers, 
which is actuated by a rack and pin- 
ion through the medium of a hand 
lever. Adjustable stops limit the 
movement of the table in either di- 
rection, so that there may be no 
overrun of the wheel. The table also 
has a horizontal movement to and 
from the column actuated by a screw 
and handwheel, and a vertical move- 
ment actuated by an elevating screw. 


turn meshed with a gear on the 
spindle. A slotted faceplate on the 
outer end of the workspindle pro- 
vides for the use of a dog on the 
work. 

A set of index plates on the work- 
spindle provides means for indexing 
the latter to grind any commercial 
number of flutes in the work. Be- 
sides the indexing spiral head shown 
in place there is a plain head fur- 
nished with the machine so that 
straight-flute taps may be ground 
upon their own centers when desired. 
In this case the work is located in 
relation to the grinding wheel by 
means of an adjustable finger. 

That part of the machine to the 


























Fig. 1—Hanson-Whitney Sharpening Machine. Fig. 2—A rear view 


ening the cutting edges. Permanent 
swinging fixtures over each wheel 
carry diamonds to true the wheels to 
the proper angle of face. 

In Fig. 3 can be seen the method 
of application when the machine is 
used to sharpen a helical-fluted hob. 
The work is supported upon centers, 
which will swing up to 4-in. in diam- 
eter by 18 in. long, which centers are 
mounted on a table that can be tilted 
in a vertical plane to take care of 


These two movements in combination 
enable the operator to set the work 
with relation to the grinding wheel 
so that any amount of rake, or hook, 
may be given to the advancing edge 
of the teeth. 

When grinding helical-fluted work 
the small inclined bar to be seen at 
the left in Fig. 3 is set to give the 
work the correct relative rotation, 
which it does by means of a slide 
connected to a vertical rack that is in 


left, is designed to grind the cham- 
fered portion of taps and thus re- 
store the cutting edge to those teeth 
that do practically all of the work 
of a tap. For this purpose it has a 
rotary spindle, fitted with a j-in. 
Jacobs chuck to hold the tap by the 
shank. 

The spindle is driven by chain and 
sprocket from the small shaft below 
it, which in turn receives its motion 
through a two-speed cone and belt 
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from the countershaft that is bolted 
to the rear of the column. Rotative 
movement of the spindle is stopped 
and started by a clutch in the gear 
box adjacent to the cone pulley. 
This entire head can be swung 
about a vertical axis to accommodate 
any angle of chamfer. The frame 
carrying the spindle is hung upon 
knife edges to give it a pendulum 
relieving motion, actuated through 
gears and cams in the gear box at 
the outer end. The combination of 

















Fig. 8—Sharpening by grinding 
in the flutes 


gears and cams is such that relief 
may be ground upon work having 
2, 3, 4, 5, 6, 8 or 10 flutes. An indi- 
cating pointer, in plain sight of the 
operator, shows the number of flutes 
to which the mechanism is set. 

The spindle has a 2-in. through 
hole to be used when shanks larger 
than }-in. are to be accommodated, 
in which case the Jacobs chuck must 
be taken off and other means of hold- 
ing the work provided. The front 
bearing slides along the head, to 
which it may be clamped at any 
point, the spindle telescoping in the 
annular driving member at the left 
so that grinding may be done upon 
long or short work, close to or far 
removed from the chuck as the case 
may be. 

All power operated movements are 
driven from a small countershaft 
attached to the rear of the column. 
Tight and loose pulleys receive a 
2-in. driving belt, either from the mo- 
tor on the base or from the over- 
head line, the shifting bar and forks 
being reversible so that they may be 
used above or below the pulleys as 
the case may require. 

The machine occupies a floor space 
of 32x56 inches and weighs approxi- 
mately 300 pounds. 


Gisholt Flywheel-Type 
Balancing Machine 


The Gisholt Machine Co., Madi- 
son, Wis. has adapted its precision 
balancing machine, previously de- 
scribed on page 73, Vol. 59 of the 
American Machinist to use in connec- 
tion with flywheels, pulleys, fans, 
clutches and similar units and has 
brought out the model illustrated. 

The machine performs two func- 
tions in that it measures the amount 
of unbalance and then locates the 
point at which correction should be 
made. 

An instrument not formerly used 
and called the Gisholt recording 
amplifier enables one man to operate 
more than one machine. This instru- 
ment records the readings of the ma- 
chine to which it is attached so that 
while balance is being determined 
in one, work can be loaded or un- 
loaded in another, or the operator 
can be busy at making the balanc- 
ing corrections on parts already 
tested. 

The parts to be balanced are 
mounted on adapters on the right- 
hand end of the machine as shown 
in Fig. 1, while in Fig. 2 is illus- 
trated the operation of placing or 
removal. As a matter of interest the 
gathering of parts shown in Fig. 1 
around the machine are flywheels 
and clutch parts of two different 
sizes. Nineteen parts in all are 
handled _ satisfactorily on seven 
different adapters. 

















Fig. 2—-Mounting a part to be tested 


In addition to its direct use as a 
balancing medium, the machine is 
recommended as a distinct aid to 
efficient inspection since the cause 
for unbalance can often be pointed 
directly to the quality of the work- 
manship. 

The adapters are made by the com- 
pany and are furnished to specifica- 
tion with the machine. 


Maier Improved Car-Wheel 
Boring Tool 


The car-wheel boring tool, illus- 
trated, is being manufactured by the 
Liberty Machine Works, 906 North 
Market St., St. Louis, Mo., and, as 
its name implies, is intended for use 
in boring car wheels. It is of the 
expansion type. 




















Fig. 1—Gisholt Flywheel-Type Balancing Machine 
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It combines cutters for three 
operations, roughing, finishing and 
chamfering, into one holder which is 
so arranged that the cutting and 
locking of each cutter is independent 
of the others. 

The setting is made by loosening 
a locking device which normally holds 

















Maier Car-Wheel Boring Tool 


the cutters solidly in place and by 
then making the required adjustment 
by means of the adjusting screw 
and its micrometer dial. 

The cutters are mounted so that 
the finishing cut starts as soon as 
roughing has been completed and the 
chamfering follows finishing. The 
cutters are held in patented, hardened 
supports, independent of one another, 
so that each may be set at the most 
advantageous angle with the work. 
The supports being hardened are 
said to offer better backup to the 
cutters and to prolong the normal 
life of the tool. It is said also 
to possess an unusual expansion 
range. The cutters are made of 
high speed steel correctly tempered 
and ground for the work they are 
to perform. 





Lehmann Special Geared- 
Head Engine Lathe 


The unusually long lathe, illus- 
trated, has recently been completed 
by the Lehmann Machine Co., Chou- 


teau and Grand Avenues, St. Louis, 
Mo., for the Gray Tool Works of 
Houston, Texas. The length ca- 
pacity between centers is 21 ft. and 
the swing, while rated at 24 in., is 
actually 274 inches. 

The machine is equipped with the 
company’s improved _ oil-country 
taper attachment and tail-stock to fit 
it to the work for which intended. 

The construction of the geared 
head and of other parts of the lathe 
are essentially the same as was pre- 
viously described on page 38, Vol. 
54 of the American Machinist. 





Brown & Sharpe Taper 
Parallel Gages 
No. 672 


Intended for measuring small holes 
from } to 1 in. by thousandths of 
an inch, the taper parallel gages have 
been added to its line of measuring 
devices by the Brown & Sharpe 
Manufacturing Co., Providence, R. I. 
They are particularly fitted to the 
needs of the small shop that is not 

















Fig. 1—Brown & Sharpe Taper 
Parallel Gages, No. 672 


equipped with a complete set of plug 
gages for the purpose. They are 
also useful in checking holes in jig 
and fixture work, that are difficult 
to get at with ordinary means. They 
can be used, further, for measuring. 





Fig. 2—The correct methods of 
application 


blind holes to determine whether or 
not they are out of round, as well as 
to check their diameter. It is used 
also to measure slots. 

There are ten pieces to a set which 
are arranged in a box as illustrated 
in Fig. 1 and are lettered for identi- 
fication and application. Two are 
marked A, two marked B, and one 
each lettered C, D, E, F and G. In 
the lid of the box is a table which 
indicates the proper combination for 
use on a given-size hole. 

The method of application is in- 
dicated in Fig. 2 which shows two 
examples, one for a blind hole and 
another where the hole is clear. One 
piece is inserted with its large end 
into the hole, and the other with its 
small end facing in. They are faced 
toward each other to bring their 
tapered surfaces in contact and are 
moved until they are snug in the 
hole. A micrometer or vernier 
caliper can then be used to obtain 
a reading across the projecting 
portions. 

The pieces are made of high-grade 
tool steel, hardened and ground. 
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Brown Recording Pyrometer 


The recording pyrometer which is 
being introduced by the Brown In- 
strument Co., located at 4501 Wayne 
Ave., Philadelphia, Pa., is the result 
of five years of laboratory develop- 
ment and of actual continuous appli- 
cation to service. 

The recorder, which is illustrated 
in Fig. 1, has a diecast black-enam- 
eled aluminum case and measures 15 
in. in height, 14 in. in width and 

















Fig. 1—Brown Recording Pyrometer 


9 in. in depth. It carries a chart 
7 in. wide and is built to make a 
single record, a duplex record, with 
two side by side, or, in multiple form, 
will produce up to 12 records on one 
chart. The time lines are straight 
across the chart resulting in rec- 
tangular coordinates. 

It operates on the frictionless prin- 
ciple in which a pointer swings 
freely and is depressed every thirty 
seconds against a carbon or inked 
ribbon to produce a mark on the face 
of the chart. These marks, so close 
together, produce a virtually continu- 
ous line. The marking ribbon and 
chart will last for two months. 

The marking ribbon which is above 
the paper to print on the front is 
moved back, on the single and 
duplex recorder, after each impres- 
sion so the record is made visible 
as soon as it is produced. There 
is, in addition, an indicating scale 
with figures sufficiently large ta be 
seen at a distance. 

A giass platen is conveniently at- 
tached on the front for a rest when 
marking notes on the chart with a 
pen or pencil. The bottom edge of 


this platen is sharp and serves as 
a cutter for tearing off a completed 
section of the chart. The location 
of this edge is such that with the 
standard speed of advance a record 
can be removed two hours after it 
has been completed. 

The galvanometer and the record- 
ing-chart mechanism are carried on a 
hinged frame as shown in Fig. 2. 
This frame can be swung aside for 
access to the galvonometer. When it 
is in position there is a housing to 
protect the latter. 

The recorder is driven by an elec- 
tric clock when alternating current 
is available, the current consumption 
being 4 watts. When this current 
cannot be had, a hand-wound clock 
is used. There are a number of 
possible chart speeds, aside from the 
standard one which advances at the 
rate of one inch per hour, that are 
obtained by setting change gears. 
The speed range lies between } and 
6 in. per hour. With the standard 
speed, approximately enough chart 
to record a 12-hr. run is visible 
through the front of the case. An 
automatic re-roll attachment is fur- 
nished, when desired, to roll up the 
chart over a long period of time. 

Automatic, cold-junction compen- 

















Fig. 2—The instrument swung open 


sation is included together with the 
company’s patented index for adjust- 
ing a compensated pryometer to the 
correct initial starting point on open 
circuit. 

An automatic switch is _ incor- 
porated in the instrument when it 
is adapted to use as a multiple 


recorder. The switch has gold con- 
tacts mounted on bakelite and im- 
mersed in oil, and includes a dial 
with an index for indicating the 
number of the thermocouple or fur- 
nace which it is set, at the moment, 
to record. The record lines are made 
in different color combinations on 
the chart and the switch dial is col- 
ored as well as numbered to corre- 
spond. 
quiininibiioniat 


Westinghouse Motor Starter 
and Reversing Switch 


Type WK-21 


The type WK-21 motor starter and 
reversing switch has been added to 
its lines of motor-control apparatus 
by the Westinghouse Electric and 
Manufacturing Co., East Pittsburgh, 




















Westinghouse Motor Starter and Re- 
versing Switch, Type WK-21 


Pa. The unit acts as a motor starter 
with a direction-control switch and 
protects against overload for the 
motor and injury to the operator. 

The design provides for locking 
the main door by turning the start- 
ing switch so the door cannot be 
opened while the motor is running. 
This switch cannot be turned until 
the door has been closed. Protection 
is provided for the motor by the use 
of cartridge-type thermal cutouts. 





Blettner Power-Operated 
Bench Reamer Drive 


The power-operated reamer drive 
of the bench type, illustrated, is 
being manufactured by the Geo. H. 
Blettner Co., 1841 West Jackson 
Blvd., Chicago, Ill. It is intended 
for use in connection with reaming 
bushings, spring shackles, connecting 
rods, pistons and similar parts. 
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The machine is rated as capable 
of driving reamers for removing 
0.020 in. of metal from bronze 
bushing up to 14 in. in diameter 
and from babbitted bushings measur- 
ing 24 in. The spindle is provided 
with a geared scroll chuck which will 
take reamer shanks measuring up to 

t in. in diameter. 

A ji-hp. Westinghouse motor is 
mounted on the base as regular 

















Blettner Power-Operated, Bench 
Reamer Drive 


equipment and is geared for a 
reamer speed of 38 r.p.m. through a 
gear train running in oil and com- 
pletely inclosed. 

The machine weights 80 pounds. 


Landis !/2-In., Double-Head 
Threading Machine 


The double-head threading ma- 
chine illustrated has been added by 
the Landis Machine Co., Waynes- 
boro, Pa., to its lines of similar 
equipment. It is intended for cut- 
ting threads and tapping bolts, 
either right- or left-hand, within a 
range of + to 2 inches. There are 
four possible speeds to accommodate 
the varying sizes which are set by 
means of a speed box and control 
handle mounted on top of the head- 
stock. These speeds are 157, 226, 
315 and 441 r.p.m. at the die heads. 

Provision is made in the design 
for the addition of a lead screw, one 
for each head, when so _ specified, 
variation in pitch of the work being 
taken care of by change gears. 

The die heads can be opened and 
closed by hand or automatically by 
means of threaded rods attached to 
each of the carriages which carry 
nuts that can be set at any prede- 
termined point within the length 
range of the machine. The Landis 
all-steel rotary die head and Landis 
long-life chasers are used. 

The vises have been designed for 
side as well as vertical adjustment to 


assist in setting and maintaining 
perfect alignment with the die. 

Cutting lubricant, for which a 
reservoir is arranged in the one- 
piece base, is pumped to the work by 
means of a rotary belt-driven pump 
mounted outside of the column at the 
rear. A special control valve is in- 
cluded and is set in a convenient 
location near the die heads. 

The machine can be furnished for 
either belt drive as shown in Fig. 1 
or for motor drive as illustrated in 
Fig. 2. The belt-driven design is 
of the single-pulley type. When 
motor driven the recommended 13- 
hp., 1,200-r.p.m. motor is mounted 
on a special bracket secured to the 
headstock and is belt connected to 
the machine. The motor is furnished 
to specification. The floor space re- 
quired is approximately 4x3 feet. 
The net weight of the belt-driven 
and motorriven designs are 1,300 
and 1,750 Ib. respectively. 

The company has designed to elim- 
inate overhang in all of the working 
parts and to provide a machine that 
will stand rough use and the burden 
of production. 
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Fig. 1—Landis 4-In. Double-Head Threading machine. 


Fig. 2—A rear view of the motor driven machine 
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Artisan Metal Worker 


A combination machinist’s outfit 
containing a lathe, a drill press, a 
vise, an arber press, an emery-wheel 
stand and a work bench is being 
built by the Artisan Manufacturing 
Co., Cincinnati, Ohio. 

Two special legs are bolted to the 
left of the bench to support the 11x 
24-in. Artisan service lathe previ- 


to the bench to the right of the lathe 
will take diameters up to 8 in. and 
has a plunger movement measuring 
the same figure. 

The swivel-base machinist’s vise 
measures 34 in. across the jaws. It 
is secured to the front of the table 
in a convenient position. 

The emery-wheel stand is mounted 
at the right-hand end of the bench, 

















Artisan Metal Worker 


ously described on page 314, Vol. 56 
of the American Machinist. The 
lathe has a 16-in. gap and a quick- 
change gear box containing steel 
gears that can be set for all standard 
thread leads from 8 to 24 inclusive. 
Pipe threads, 114 per in., can also be 
cut. Regular equipment includes a 
graduated compound rest, a set-over 
tailstock, a 6-speed headstock, a 6-in. 
independent 4-jaw chuck or a 4-in. 
universal 3-jaw chuck, a dog-plate, 
5 toolholders and four lathe-dogs. 
The hollow spindle will pass work 
1y« in, in diameter. 

The drill press is bolted to the 
left-hand end of the bench. This 
drill will take work 10 in. in diameter 
and measures 16 in. from spindle to 
base. The maximum distance, table 
to spindle, is 10 in. The spindle 
travel measures 3 inches. The table 
is 7x8 in. The drill is fitted with 
a 4 in. chuck which has a No, 2 
Morse taper to make it also appli- 
cable to the tailstock of the lathe. 

The arbor press which is bolted 


and carries two 1}x6-in. wheels, one 
of fine and one of coarse grain. 

The lathe, drill press and emery 
wheels are all driven from a line 
shaft securely set at 3 points in self- 
aligning bearings below the bench, 
receiving its drive from a 4-hp. 
motor of specified current. The 
motor control centers in a snap 
switch set below the bench toward 
the front. 

The drive to the lathe is through 
a friction pulley on the end of the 
line shaft. Tight and loose pulleys 
on the drill press serve to drive or 
stop it. A double-flange pulley on 
the line shaft at the opposite end 
in connection with a belt and a belt 
tightener are used with the emery- 
wheel stand to operate it or to dis- 
connect the drive by manipulating 
the tightener. 

The bunch itself is of hardwood 
and measures 7 ft. long by 30 in. 
in width. It-.is supported by cast 
iron legs to which the top planks are 
bolted. Cross bracing at the back 


reinforce’ it horizontally. A sliding 
drawer completes the combination 
and is amply large for files and ma- 
chinists’ tools, measuring 18 in. in 
length by 15 in. in width by 6 in. 
deep. ; 

The arrangement leaves the bench 
top entirely free of running shafts 
and the machine locations are such 
that the operator can work on three 
sides conveniently. The bench can 
be set against the wall or two of 
them can be installed in pairs back to 
back. 





Dunning Double-Deck Com- 
pressor Unit 


The Dunning Compressor Co., 
Ashburner & Hegerman Streets, 
Philadelphia, Pa., has combined two 
of its compressor outfits to make 
the double-deck compressor unit il- 
lustrated. It is designed to meet 
the demand for the gas and oil serv- 
ice stations that require air-lift sys- 
tems. It is also being used by large 
garages and factories for lifting 
lubricating oils to the different floors 
of the building. 

The upper compressor is set to cut 
off at 150 Ib. to deliver high-pressure 
air. Its capacity is 24 cu.ft. per 
minute. The bottom section delivers 
air at a somewhat lower pressure for 
use in the air-lift system at a ca- 
pacity of 10 cu.ft. per minute. 

Both units are fully automatic in 
their operation and are set to run 

















Dunning Double-Deck Compressor 
Unit 


noiselessly. Motors of 4 hp. are 
bolted to the bed plates and are con- 
nected to the compressors by belts. 
A tightener is included in the drive. 
The automatic unloader is mounted 
between the motor and the machine 
to make a compact arrangement. 
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Standardizing of Tools and Practices 
Assures Economical Repairs 
in Railroad Shops 


American Railway Tool Foremen’s Association holds four- 
teenth annual convention at Chicago 


The advantages of standardization 
in the railroad shop from the stand- 
point of economical repairs was the 
chief topic of discussion at the thir- 
teenth annual convention of the Ameri- 
can Railway Tool Foremen’s Associa- 
tion, held at the Hotel Sherman, Chi- 
cago, Sept. 2, 3 and 4. The meetings, 
which incidentally were the best in 
point of attendance ever held by the 
association, brought out many import- 
ant points with regard to actual results 
obtained with standardized tools, and 
recommendations were made for adopt- 
ing additional standards of practice 
wherever possible. 

Over one hundred and twenty-five 
members were present at the conven- 
tion, these representing sixty railroads, 
a substantial increase over previous 
years. 


HILDEBRANDT ELECTED 


At the conclusion of the technical 
sessions the regular business meeting 
was held, at which the most important 
event was the election of officers. The 
balloting resulted in the selection of 
E. A. Hildebrandt, of Indianapolis, asso- 
ciated with the Cleveland, Cincinnati, 
Chicago & St. Louis R.R., as president; 
H. P. Jones, Oregon Short Line R.R., 
Pocatello, Idaho, vice-president; G. C. 
Macina, Chicago, Milwaukee & St. Paul 
Ry., Chicago, secretary and treasurer. 
t was voted to hold the fourteenth con- 
vention, next year, at the same place 
as this year’s meeting. 

The opening address on the first day 
of the convention was prepared by 
H. T. Bentley, general superintendent 
of motive power, Chicago & North 
Western Ry. but in his absence it was 
read by J. J. Sheehan, Norfolk & West- 
ern R.R. Mr. Bentley’s address in 
part was as follows: 

“The rapid strides made by the man- 
ufacturers of tools is one of the out- 
standing features of the last few years. 
At one time everybody had their own 
special ideas as to how taps, drills, 
dies and other tools should be made 
and it was difficult for manufacturers 
to know what was wanted and how 
they could best meet requirements. 
With your assistance in the direction 
of standardization, it is now possible 
to make a requisition for a certain 
article and get just what is wanted 
and, in a great many cases, made bet- 


ter and cheaper than you could make 
it yourself on account of quantity 
production lessening the cost that can- 
not be reduced where only one or two 
pieces are being made. 

“We have talked about co-operation 
for many years and in some cases it is 
possible there has been some between 
the foreman and men, whereas, in other 
cases we may have expected the co- 
operation to come mostly from the other 
fellow. If we are desirous of getting 
the best results, and I know most of 
us are, we can learn a great deal from 
the men who are actually doing the 
work, and suggestions coming to us 
from them should be given careful con- 
sideration, as in a number of cases we 
would find them worth while adopting.” 

The next address was made by the 
president of the association, Charles 
Helm, of the Chicago, Milwaukee & St. 
Paul R.R. Mr. Helm emphasized the 
importance of standardization and re- 
lated the work that has been done along 
those lines. He also brought out that 
a great aid to standardization will be 
through the exchanging of ideas by the 
tool foremen of various railroads. 


COMMITTEE REPORTS 


During the three days of the meet- 
ing, reports were received from the 
following committees: 

Standardization of Tools in the Loco- 
motive and Car Shops—Chairman, H. 
P. Jones, Oregon Short Line Railway. 

Grinding in the Railroad Shops— 
Chairman, G. W. Stroner, C. & O. 

Jigs and Devices for Locomotives 
and Car Shops—Chairman, H. Otto, 
Sante Fe. 

Forging Machine Dies — Chairman, 
E. A. Hildebrandt, C. C. C. & St. L. 

The reports brought out the progress 
that has been made through co-opera- 
tion. Many photographs and drawings 
were presented for reference purposes. 
Open discussions of the various reports 
were made so that a free exchange of 
ideas was made possible. 

The papers presented during the con- 
vention were: 

“Machine Tool Equipment for the 
Toolroom,” by C. A. Shaffer, supervisor 
of machinery and tools, Illinois Central. 

“The Tool Foreman’s Responsibility,” 
by G. T. Martin, assistant to general 
superintendent of motive power, C. M. 
& St. Paul Ry. 


“Economies Possible by Standardized 
Small Tools,” by E. J. McKerman, 
supervisor of tools, A. T. & St. F. R.R. 

“The Importance of the Toolroom to 
the Railroads,” by E. L. Woodward, 
associate editor, the Mechanical Engi- 
neer. 

Mr. Shaffer, in his paper, outlined 
the machine tool equipment necessary 
to handle work on a manufacturing 
basis, the equipment required for the 
medium-sized shop and the equipment 
for the outlying shop that handles lim- 
ited light repairs. He said: 

“In the apparent increasing tendency 
towards better and more complete shop 
machinery and other facilities for mak- 
ing repairs to locomotives and cars, the 
matter of suitable equipment for the 
maintenance of all tools, with which 
that work must be done, should not be 
overlooked. 

“The tool department of any rail- 
road shop should be able to maintain 
all tools used locally or under that 
shop’s jurisdiction; and in order to keep 
pace with improvements made in de- 
sign and the increased size of machin- 
ery and tools for handling modern 
locomotives, it is necessary that corre- 
sponding attention be given to the 
equipment for maintenance of such 
tools.” 

The paper presented by Mr. Martin 
discussed more generally the entire 
maintenance of locomotives, bringing 
out the importance of tool supervision. 
He pointed out that no one man can 
tackle the supervision of tools with any 
degree of success, for the economies to 
be received from standardized tools are 
the combination of a group rather than 
an individual. He suggested closer co- 
operation between the tool foremen of 
various railroads. 


SAVING BY STANDARDIZATION 


Mr. McKerman said in his paper: 
“A great deal of time and study has 
been given to the standardization and 
manufacture of tools suitable for loco- 
motive and car departments. By the 
standardizing of tools, and having them 
made at a central point, we have, after 
many years of practice, been convinced 
that a very creditable saving can be 
brought about in the manufacture of 
flange-forming tools for locomotive and 
car departments, locomotive taper- 
reamers, the making of gages, lathe 
and planer tools, repairs to air ham- 
mers, air drills, jacks, chain hoists and 
many other tools. 

“It has been agreed by many of our 
leading tool manufacturers, and some 
of our railroads, that creditable results 
have been obtained from the standard- 
izing of lathe and planer tools where 
they have been made and heat-treated 
and ground to a standard gage. By 
grinding them to a gage it is possible 
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to get the proper clearance, top and 
side rakes, thus increasing production 
from 25 to 100 per cent over old meth- 
ods, as well as a reduction in the 
amount of high-speed steel used an- 
nually.” 

This paper was prepared to give an 
idea of what can be accomplished by 
standardization. Further mention was 
made that by having all railroads get 
together on some standards, then the 
manufacturers can reduce the cost of 
their tools so that it will be possible to 
purchase tools cheaper than to make 
them in the toolroom. 


EXHIBIT WELL ATTENDED 


There was an increase in the num- 
ber of exhibitors at the show conducted 
in conjunction with the convention. 
Both small tool and machine tooi manu- 
factures were represented. 

The exhibitors were: 

American Bolt Corporation, New 
York; Armstrong Bros. Tool Co., Chi- 
cago; Arrow Tools, Inc., Chicago; Ash- 
ton Valve Co., Boston; E. C. Atkins & 
Co., Indianapolis; Atlas Steel Corpora- 
tion, Dunkirk, N. Y.; Chas. H. Besly & 
Co., Chicago; the Borden Co.; Brown 
& Sharpe Manufacturing Co., Provid- 
ence; W. L. Brubaker & Bros. Co., 
Millersburg, Pa.; Buckeye Twist Drill 
Co., Alliance, Ohio; Chicago Pneumatic 
Tool Co., Chicago; Clark Equipment 
Co., Buchanan, Mich.; Cleveland Pneu- 
matic Tool Co., Cleveland; Cleveland 
Steel Tool Co., Cleveland; Cleveland 
Twist Drill Co., Cleveland; Colonial 
Steel Co., Pittsburgh; Crucible Steel 
Co., Pittsburgh; Cushman Chuck Co., 
Hartford, Conn.; Dale Machinery Co., 
Inc., Rochester, N. Y.; Davis Boring 
Tool Co., St. Louis; Detroit Twist Drill 
Co., Detroit; Duff Manufacturing Co., 
Pittsburgh; J. Faessler Manufacturing 
Co., Moberly, Mo.; Federal Machinery 
Sales Co., Chicago; Firth-Sterling Steel 
Co., McKeesport, Pa.; the Goodard & 
Goodard Co.; Independent Pneumatic 
Tool Co., Chicago; Ingersoll Milling 
Machine Co., Rockford, Ill.; Ingersoll- 
Rand Co., New York; Jones & Lamson 
Machine Co., Springfield, Vt.; Wm. H. 
Keller, Inc., Grand Haven, Mich.; 
Kempsmith Manufacturing Co., Mil- 
waukee; King Pneumatic Tool Co., 
Chicago; Larco Wrench and Manufac- 
turing Co., Chicago; Latrobe Tool Co., 
Latrobe, Pa.; Lehmann Machine Co., 
St., Louis; Lovejoy Tool Works, Spring- 
field, Vt.; American Machinist, New 
York; Manning, Maxwell & Moore, 
Inc., New York; Minnesota Mining and 
Manufacturing Co., St. Paul; Morse 
Twist Drill Co., New Bedford, Mass.; 
A. O. Norton, Inc., Boston, the Norton 
Co., Worcester, Mass.; Chas. Parker 
Co.; Pratt & Whitney Co., Hartford, 
Conn.; Electric Railway Journal, New 
York; Simmons Boardman Publishing 
Co., New York; Simonds Saw and Steel 
Co., Fitchburg, Mass.; L. S. Starrett 
Co., Athol, Mass.; Union Twist Drill 
Co., Athol, Mass.; Vanadium Alloys 
Steel Co., Latrode, Pa.; Western Tool 
and Manufacturing Co., Springfield, 
Ohio; and the Whitman & Barnes 


Manufacturing Co., Akron, Ohio. 

The exhibits shown brought out the 
improvements that are continually be- 
ing amas for simplification of railroad 
work. 
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International Exposition 
Opens Next Week 


With official participation by a half 
dozen Latin-American governments and 
private displays by commercial asso- 
ciations and corporations of a score of 
other nations, as well as displays by 
numerous American firms, the Interna- 
tional Trade Exhibition will open at 
New Orleans on Sept. 15. While the 
success of this exhibition, which con- 
stitutes the first effort to establish a 
permanent international mart in the 
United States, is assured by the num- 
ber of foreign and domestic displays, 
many other exhibits will be installed 
later in the year. 

The invitation issued to foreign gov- 
ernments to participate, contained in 
the proclamation of President Coolidge 
which was authorized by special act 
of Congress, did not reach many of 
the governments until late in June, so 
that comparatively little time was given 
them to perfect arrangements for of- 
ficial displays before the opening date. 

As the exhibition, which is to be 
housed in a large army supply depot 
at New Orleans, is to be permanent, 
and as the non-profit corporation of 
business men promoting the enterprise 
will put all revenue above actual oper- 
ating expenses back into extensions of 
the exhibition, it is expected that many 
private firms, as well as some govern- 
ments, will arrange for displays after 
the formal opening next week. 

Each of the major countries of Eu- 
rope will have private exhibits. Com- 
mercial associations of Italy and Ger- 
many have taken space also. Russia is 
displaying deep interest and while the 
contracts have not yet been executed, 
there are several Russian firms that 
desire space. 

Official participation has been as- 
sured from the governments of Mex- 
ico (the State of Yucatan also having 
a special display), Colombia, Honduras 
Salvador, Guatemala and Nicaragua. 
Panama and Haiti have indicated a de- 
sire to be represented but have not 
yet closed negotiations. 

Among the larger American firms 
which will have exhibits are the Em- 
erson Drug Co., Baltimore; United 
States Steel Products Co., of New 
York, the export corporation for the 
U. S. Steel Corporation; the Lukens 
Steel Co., Coatesville, Pa.; Diebold Safe 
and Lock Co., Canton, Ohio; North Ger- 
man Lloyd Steamship Co., New York; 
Valley Electric Co., St. Louis; Gemco 
Manufacturing Co., Milwaukee; Stand- 
ard Brick and Tile Co., Macon, Ga.; 
United Fruit Co., Boston. 





A.S.M.E. Regional Meet 


Notices have been sent out announc- 
ing the Altoona regional meeting of 
the American Society of Mechanical 
Engineers, which will be held on Oct. 
5 to 7 at Altoona, Pa. One of the prin- 
cipal events of this meeting will be the 
conferring of honorary membership on 
General William Wallace Atterbury, 
vice-president of the Pennsylvania Rail- 
road. Up to the present time the com- 
mittee has made arrangements for the 
following speakers: Samuel Rea, presi- 
dent of the Pennsylvania Railroad; 
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Lawford H. Fry, of the Standard Steel 
Work Co.; Samuel P. Bush, president 
of the Buckeye Steel Castings Co., and 
A. J. County, of the Pennsylvania Rail- 
road. During the meeting it has been 
arranged to have those in attendance 
visit the Altoona shops of the Pennsyl- 
vania system. 





To Study Problems of 
Metallurgy at Carnegie 


Eight appointments as research fel- 
lows and one as research engineer have 
been made to conduct investigations of 
problems in mining and metallurgy this 
coming year in co-operation with the 
U. S. Bureau of Mines, according to an 
announcement from the Carnegie In- 
stitute of Technology. 

Six different institutions are repre- 
sented among the appointments. Ac- 
cording to the announcement, fifty-six 
applications were made this year for 
research fellowships in mining and 
metallurgy, the applicants representing 
twenty-seven colleges and universities 
in the United States and Canada. Ap- 
plications were also received from stu- 
dents in China, India, Japan, England, 
Norway, Belgium and Germany. 

Assignment of the studies in metal- 
lurgy are announced as follows: 

“A study of the cause and control 
of abnormality of case carburized 
steels,” by C. E. Sims, electrometallur- 
gist, Bureau of Mines, and Ralph B. 
Norton, research fellow. 

“A study of the open-hearth steel 
furnace atmosphere in relation to its 
effect upon refractories,” by Frederic 
W. Schroeder, assistant chemist, Bureau 
ef Mines, and Gustave H. Pfeiffer, re- 
search fellow. 

“A study of the mechanism of corro- 
sion and the factors effective in its con- 
trol, in steam power plant operation,” 
by R. E. Hall, physical chemist, Bureau 
of Mines, and E. A. Hertzell, research 
fellow. 

“Temperature and heat-flow studies 
in open-hearth and electric steel fur- 
naces,” by B. M. Larsen, metallurgist, 
Bureau of Mines, and Abraham Grod- 
ner, research fellow. 





July Leads in Exports of 
Farm Machinery 


Exports of agricultural implements 
in July were larger than for any other 
month during the current year, except 
in March and April, and amounted to 
$7,270,292, according to the agricultural 
division of the Department of Com- 
merce. With these two exceptions, the 
July exports were also larger than for 
any month in the past four years, with 
the exception of the first quarter of 
1921. The increase over July, 1924, 
amounted to nearly $3,000,000, and the 
exports in July of this year were nearly 
$2,000,000 greater than in June. 

The United States has regained its 
position of supremacy in the South Af- 
rican agricultural implement trade, and 
furnished nearly 50 per cent of the 
farm machinery imported into that 
country during 1924. During the year 
1924, 167 tractors valued at £31,602 
were imported, of which 1&6 valued at 
£26,910 were from the United States. 
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Automotive and Agricultural Industries 


Keep French Machinery Trade Active 


Credit strain in certain lines retards development 


French finance, loans and debt fund- 
ing projects have relegated many other 
issues to the background during the 
summer season. The Bank of France 
re-issues and outstanding notes having 
increased some 800,000,000 francs dur- 
ing the past month, all thought of a 
reduced bank discount rate has been 
put aside. The note circulation of the 
moment is considered as sufficient for 
the needs of commerce, though it is 
admitted that credit in certain lines is 
strained. 

The wholesale price index reached a 
new record in July—569 as against 554 
in June and 531 in May. Raw mate- 
rials from abroad for the needs of 
French industry increased from 584 in 
May to 632 in July. The French franc 
in foreign money markets is still fall- 
ing slightly. If the wage bill stays as 
it is it may help the French manufac- 
turer in metal lines in his sales abroad, 
but otherwise it will be hard, con- 
sidering German and Belgian competi- 
tion. 

The machinery and tool trades have 
slowed down following slight mid- 
summer activity. The demand for 
garage machine-shop equipment and 
that of the shops in the country con- 
cerned with the repair and upkeep of 
agricultural machinery has fallen off. 
This was hardly looked for as these 
particular lines have been steady 
buyers for months past and were ex- 
pected to continue. A revival is looked 
for during the autumn and winter look- 
ing still further forward to the 1926 
campaign. The simpler machine tools 
and all wood- and metal-working tools 
suitable for such trades are bound to 
be in greater demand than ever as ma- 
chinery replaces hand labor on the 
farms. The project is one of long focus 
but the village blacksmith is no longer 
competent to deal with farm ma- 
chinery, electrically or fuel driven, and 
at least a summary machine shop 
equipment is called for in any hamlet 
above a few score inhabitants. 


UNUSUAL AUTOMOTIVE ORDER 


A Paris selling agency, representing 
British manufacturers, is said to have 
received orders for machinery and tools 
for the shop equipment of a plant mak- 
ing a popular automobile. The total 
figures up over a million and a half 
francs. It is long-since anything of the 
kind has been publicly commented on 
though odd small lots of American ma- 
chinery are continually passing through 
the French custom houses at the big 
ports, in the aggregate much more in- 
teresting than this particular order. 

Only the automobile export trade is 
keeping life on any vigorous scale in 
the French industry. Wheels have only 
turned in part and hands have only 
worked short time for many weeks. 
New motor vehicle taxation in France 
has hit the possibilities of increased 
sales very hard when it comes to any 
but the smallest powered, lightest 
weight vehicles. The nominal 5-hp. 


(arrived at by the complicated French 
formula) has escaped this overburden- 
ing tax. Taking a page or two from 
the Ford book of experience more than 
one French automobile plant is seeking 
as far as possible to supply its own 
parts down to the limit. Insofar as 
possible this is being done on a fairly 


satisfactory scale by at least two 
French firms. One is making its own 
carburetors and magnetos, requiring 


for the purpose at least newly adapted 
machinery. If the procedure extends 
itself there will be new machinery de- 
mands which did not hitherto exist. 


ARMAMENTS STILL WANTED 


Armament makers are receiving 
some orders from abroad, notably from 
Poland. This latter is explicable by 
reason of French political friendship 
for that country. In southern France, 
at La Seyne, the Chantiers Navals are 
making turrets and other forms of 
armament for national defense, which 
shows at least that the industry if not 
actually flourishing at least still exists 
as such. 

Naval construction in general is at a 
low ebb and no demands for additional 
machinery equipment are forthcoming 
from either government or private 
yards. French shipbuilders are asking 
for free entry of material and equip- 
ment from abroad. It is estimated that 
a vessel of 10,000 tons may well absorb 
foreign material and machinery equip- 
ment of one sort or another which 
would pay customs dues of 600,000 
francs. To give employment to French 
workmen to say nothing of their own 
capital investment they want this 
abated. Otherwise French ship owners 
will go abroad for materials for their 
fleets, as was the case with the Com- 
pagnie Transatlantique recently. 

To counterbalance an order given by 
Brazil to Germany for 62 locomotives, 
a French company has booked an order 
for freight and passenger cars. Rail- 
way supplies are in demand by French 
companies but the Ardennes stamping 
plants and the Moselle foundries are in 
many cases working only four days a 
week. The State Railway is buying 
equipment sundries but nothing in the 
way of big business is current at the 
moment. The most encouraging thing 
in sight is the expenditure of some- 
thing more than a quarter of a billion 
francs by French railways in 1926 for 
locomotives and rolling stock. The 
Minister of Public Works has stated 
that this will be arranged for the gov- 
ernment and other subsidized lines but 
only if traffic needs as they have existed 
during the past months hold up. 

The abrasives industry, grinding 
wheels and the like, finds itself handi- 
capped by reason of the necessity of 
importing much of the raw and semi- 
raw materials. Files, for a reason 
quite different— Swiss and German 
competition—are in a less satisfactory 
state than for some time. 

Small wood working machinery is 
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believed to be on the threshold of pros- 
perity due to the modernizing of many 
small industries in this line. The prod- 
ucts of French makers are most in 
demand, though this in no way dis- 
counts the possibility of selling greater 
numbers of American made tools, save 
as they may be affected by customs 
duties and high ex‘hange. This mar- 
ket in France is catered to by the 
United States. 

Small machine and tool makers in the 
north of France are working part time, 
conditions being not far different in the 
Eastern and Lyons districts. The bolt, 
screw and wire trades are looking 
eagerly for fall business, all holdover 
orders having been cleaned up. Agri- 
cultural machinery has met with its 
usual demand which with each succeed- 
ing year increases. Probably the bulk 
of such expenditure is for capital in- 
vestment as a means of reducing de- 
clared profits for taxation purposes. 
The phase is a curious one, but unques- 
tionably the whole population of France 
sees forthcoming increased taxation on 
a big scale, so far as profits and rev- 
enue goes, to the extent of all the 
traffic will stand. 

A new reciprocal accord by France 
with the Belgium-Luxembourg Union 
provides for the interchange of certain 
products on the basis of something 
better than the “most-favored-nation” 
clause of commercial treaties. In the 
new accord the Belgium-Luxembourg 
Union is favored with respect to certain 
small tools, copper and zinc sheets, 
cutlery and textile machinery. France 
on the other hand benefits for her ex- 
ports to those countries especially with 
regard to small fire arms, rifles, shot- 
guns, revolvers, etc. and their com- 
ponent parts. 





Hoover Denies Rumor 


The report that Secretary Hoover is 
to head a gigantic merger of coal pro- 
ducing companies is hard to down. It 
keeps bobbing up, with the aggregate 
of capital involved having shown a 
progressive increase over the last ru- 
mor. This led Mr. Hoover to make a 
public denial recently. He declared 
that he knows nothing of such a mer- 
ger; that he never has been approached 
with any proposition to take a place 
with any coal company and that if he 
had been tendered such a_ position, 
he would have declined it. 

Having gone thus positively on rec- 
ord, Mr. Hoover hopes that this con- 
vinces any one interested that the re- 
port is without foundation. 


Steel Treaters at Hartford 


The September meeting of the Hart- 
ford Chapter of the American Society 
for Steel Treating was held on Sept. 8 
in the Hartford Engineers’ Club. The 
subject up for discussion at this meet- 
ing was “Industrial Heating Problems,” 
and was introduced and led by J. A. 
Doyle, vice-president of the W. S. 
Rockwell Co. Mr. Doyle took up vari- 
ous phases of industrial heating opera- 
tions with special reference to methods 
of heating, cooling, handling and work- 
ing conditions for operators. 
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The Business Barometer 


This week’s outlook in Commerce, Finance, Agriculture 
and Industry based on current developments 


By Theodore H. Price 


Editor, Commerce and Finance, New York 


(Copyrighted, Theodore H. Price Publishing Corporation, 16 Exchange Place, New York) 


T° THE close observer the most 
important news of the week is the 
announcement that the semi-de- 
cennial census taken: in the state of 
New York shows an unexpectedly small 
increase in the population of the larger 
cities since 1920. The ratio of gain in 
most of the populous centers, including 
New York, is much less than it was 
during the preceding ten or twenty 
years, and while it is quite natural that 
the figures should be challenged by the 
cities affected there is no good reason 
to doubt that they indicate a slower 
urban growth, at least in the Eastern 
part of the United States. 


A corollary of this should be lower 
rents and less building. Therefore it is 
not surprising that in its bulletin of 
Aug. 31 the Nationa] Industrial Con- 
ference Board reports that rental 
values appear to be definitely on the 
down grade according to reports from 
179 localities throughout the United 
States. In detail it is stated that 
“among the twelve largest cities Boston 
alone reports an increase during the 
last few months but too small to affect 
the general level. The tendency toward 
lower rents however was indicated un- 
mistakably in Buffalo, Chicago, Los 
Angeles and San Francisco.” 

It is doubtful whether the signifi- 
cance of these facts is as yet generally 
appreciated but for some reason not 
yet apparent there has been a change 
in the speculative temper of the public 
and the week has been one of declining 
prices on most of the exchanges. 


In the stock market the buying fever 
has been broken and many of the spec- 
ulative specialties are appreciably 
lower. As is generally the case the 
drop is described as a healthy reaction. 

This description is not inapt but it is 
questionable whether the implication of 
an early recovery is warranted for it is 
against precedent to assume that a 
market that has been going up for 
months can be liquidated in a week. 

But that the advance has been ar- 
rested is reassuring and there is no 
reason why the decline should be dis- 
orderly even if it continues. 

The bond market is in much the 
same position and some of the undis- 
tributed issues recently brought out 


have dropped sharply upon the selling 
of underwriters who preferred to be rid 
of their commitments. 

The change of sentiment has also 
been apparent on the commodity ex- 
changes. 

Hedging pressure from the North- 


west continued to exert an influence on 
the wheat markets causing a gradual 
decline in prices. Sentiment in the 
trade which had such a bullish tinge a 
few weeks ago is now generally bearish 
on account of the anxiety of Canada 
to find a market for her large crop. 
American wheat prices are still far 








What’s Doing in 
Industry 


The machine tool and machinery 
industry has shown unmistakable 
signs of awakening after a slight 
recession in activity in the latter 
part of August. The first week in 
September brought a decided im- 
provement in volume of sales and 
the large number of new inquiries 
that have appeared indicate that 
sales will be even better in the 
second half of the month. 


The Cleveland district reports 
the best August for new business 
in several years, with a fine out- 
look for September. Cincinnati is 
experiencing livelier conditions, 
with new inquiries making for in- 
teresting competition. Detroit con- 
tinues to supply the automotive in- 
dustries with new equipment for 
plant expansions. 


The Chicago market is slack, but 
fresh inquiries offer encouragement. 
New England reports a slight in- 
crease in business, while Buffalo 
and New York both have done 
better so far this month than in 
August. Up in Canada the excel- 
lent harvests and industrial activity 
portend a good fall business for 
the machinery trades. 


The fever of speculation in the 
business world seems to have 
abated. With a gradual liquidation 
at the stock exchange, a check on 
over-building and unwarranted 
land booms, the greatest elements 
of danger will be eliminated. In 
this direction the past week has 
seen satisfactory progress. 




















out of line for export shipments al- 
though the recent decline at Chicago 
has been more rapid than the similar 
liquidation at Liverpool. 

After some early losses corn rallied 
sharply and quotations were advanced 
several cents over last week’s close. 
Rye declined in sympathy with wheat 


but at the lower levels some export 
demand appeared. Our rye surplus for 
the current year is small and many 
traders are inclined to believe that 
present prices are low enough. 

Cotton dropped sharply early in the 
week on the general acceptance of 
larger crop estimates. At the decline 
spinners were good buyers and some re- 
covery ensued, but there has been no 
speculative buying nor is there any- 
thing in sight to warrant it. 


The market for wool and woolen 
goods has been fairly active and a 
large volume of sales for August was 
reported. There is still a tendency 
however among holders of raw wool 
to shade their price quotations. A 
strong nation-wide demand for carpets 
and rugs at recent auctions in New 
York has caused a sharp upturn in 
prices in most of the staple lines of 
floor covering. 

The long heralded upturn in iron 
and steel is at last clearly visible to 
the outside observer. After a steady 
decline for four months pig-iron pro- 
duction has increased slightly. Steel 
production also continues to expand 
slowly and prices which recently 
showed a tendency to weaken have been 
generally steady. 

An advance in London quotations 
has checked the recent slump in copper 
and prices in this country are firm. Tin 
was also steady to firm as a result of 
strength in the London market and the 
expectation of bullish supply statis- 
tics soon to be published. Lead was 
quiet with little net change in prices. 
It is believed, however, that the recent 
sharp advance has discounted the im- 
provement in the lead market and that 
present accumulations of large stocks 
may lead to a slump in demand. 

The rubber market continued dull 
with prices slightly higher. Spot sheets 
are now quoted at 86 cents a pound. 

The distributive trade appears good 
throughout the country, but is not 
exciting. 

The United States as a whole should 
breathe a sigh of relief at the abate- 
ment of the recent fever of speculation. 
With a gradual and orderly liquidation 
at the stock exchange, a check to over- 
building and a muffling of those land 
booms that are unwarranted, the great- 
est elements of danger will be elimi- 
nated, at least temporarily. As this 
elimination becomes a reality the coun- 
try’s prosperity will be put on a 
sounder and safer basis. In this direc- 
ee has been progress during the 
week. 
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Progress of the machinery and machine-tool business 
in various parts of the country 


HE following reports, gathered from 

the various machinery and machine 

tool centers of the country, indicate 

the trend of business in these indus- 
tries and what may be expected from the 
future: 


Detroit 


Continued sales of machine tools and ma- 
chinery have featured the past week in De- 
troit and southeastern Michigan, with the 
representatives of the larger machinery 
manufacturers reporting “business better 
than usual.” 

Dodge is progressing rapidly with ex- 
tensions to its plant in Hamtramck. Four 
large units are being added to the group 
at Plant No. 2, on Lynch Road. These 
include a die-manufacturing plant and of- 
fice building, a heavy forge shop, a heat- 
treat plant and a light forge shop. This 
group of buildings, with the exception of 
the die-making plant, is practically com- 
pleted and machinery is being installed. 

Some production has: already been started 
in the light hammer shop and other equip- 
ment is being installed. Machinery in this 
shop will consist mainly of board hammers. 

The die-making shop, which is now in 
the course of construction, will be equipped 
with modern die-making machinery, includ- 
ing lathes, grinders, shapers, presses and 
other machine shop equipment. Here the 
dies will be made for the forges in the 
hammer shops. 

The Ford Motor Co. and the Briggs Man- 
ufacturing Co. are in the market for ex- 
tensive purchases. The announcement of 
the new models by Ford has resulted in 
unprecedented orders, and Ford officials are 
laying plans for the biggest fall produc- 
tion in the history of the company. The 
replacement of wood parts by steel parts 
in many of the closed jobs which Briggs 
makes for Ford, Packard and Hudson- 
Essex has necessitated additional equip- 
ment. 

The demand for new equipment and tools 
is not confined to this district alone, but 
extends into most of the leading indus- 
trial centers of Michigan. Reo and Olds- 
mobile, at Lansing, as well as Chevrolet and 
Buick, at Flint, are purchasing in varying 


Cleveland 


A survey of business conditions in the 
machine tool industry in Cleveland shows 
that August was the best month of the year 
for the amount of orders received. This 
condition is considered remarkable, as that 
month is usually allotted to a seasonal dull- 
ness period. Foreign markets, automotive, 
railroads and metal specialty concerns 
were the chief buyers. 

Several producers report the past month 
as the best in the history of their organ- 
izations. The majority of them all agree 
that the outlook for fall business is very 
good. 

7 . . 
Cincinnati 

In the past week machine tool business 
has shown a tendency to become livelier. 
With prospective buyers back from vaca- 
tions, a good volume of business is ex- 
pected to develop in the next few weeks. 

Selling agencies report that in the past 
week there was less lapse of time than 
there has been between the receipt of in- 
quiries and the receipt of orders. There is 
a diminishing sales-resistance, they state, 
and buyers are showing less tendency to 
postpone the placing of orders. 

There is no expectation that prices will 
be lower, as bottom levels have been 
reached. If there are any price changes, 


manufactures state, they will of necessity 
be upward, as construction costs are as low 
as can be. 

Orders coming in now are from all 
sections of the country, with no indication 


of localization. It is the same with in- 
quiries, which are coming in freely. An 


increased number of orders from general 
machinists is reported, but practically all 
of these are for replacements. A slight 
increase in the sales to the automotive in- 
dustries is 1 ported, with inquiries that 
indicate increased activities, especially 
among makers of motor buses and trucks. 


* 
Chicago 
of new business 
developed dur- 


in the way 
has been 


Very little 
in machine tools 
ing the last week. Inquiries, however, 
especially from general industries, are 
being received in greater number than for 
several weeks. 

There has been but little selling reported, 
vacations of executives having apparently 
had the effect of postponing the closing of 


sales until later in the month. The prin- 
cipal feature noted within the last week 
is the inquiry on the part of the Illinois 
Steel Co. for a number of tools. Not much 


is reported in the way of additional rail- 
road _ inquiries, which at present are 
negligible. 


New York 


The predictions that were made all along 
that business in machine tools and ma- 
chinery would pick up after the vacation 
season had ended, seem to be coming close 
to fulfilment. The first week in September 
has seen a start, and market conditions 
tend to create a feeling of optimism in the 
minds of dealers and manufacturers’ 
agents. At this time of the year sales are 
more or less dependent on the activity of 
industrialists, as automotive and railroad 
buyers are generally supposed to have com- 
pleted their purchasing. With the manu- 
facturing industries, particularly the elec- 
tric and hardware trades, going ahead with 
full production schedules there is every 
reason to believe that new machinery will 
continue to sell throughout the fall season. 

Railroads have been rather active this 
month, so far. The New York Central, 
which is known for its consistent buying 
policy, bought three radial drills last week. 

Dealers in this territory are now inter- 
ested particularly in industrial expansions, 
many large manufacturers being in the 
midst of revamping their plants and oper- 
ating schedules. This always means the 
purchase of new equipment, and it is ex- 
pected that September will see the placing 
of some profitable business for local sellers. 


Buffalo 


Conditions in Buffalo have improved 
materially during the last two weeks of 
August. This applies to actual business 


done and to inquiries which may develop 
fall and winter business. 

One manufacturer's representative who 
specializes in screw machines and other 
automatic equipment reported the business 
done by his office in Buffalo to be twice as 
good in August as in July. He said also 
that the business came from wide-spread 
sources and that some of it had been pend- 
ing for a long time. He expects a good 
fall business and believes that September 
will be better than August. He stated 
further that he has received more in- 
quiries so far this month than he had in 
any similar period in the last three years. 

Nearly all representatives of manufac- 
turers and dealers report conditions gen- 


erally stronger than at time in the 
last three months. 

The demand for contractors’ equipment 
and for paving equipment has fallen off 
in the last two weeks. August finished 
somewhat below July in this respect. This 
line had been one of the best up to this 
time, but the present condition is con- 


sidered to be largely seasonal and a good 


any 


fall and winter business is expected 
> . 

Indianapolis ; 

An increase in the volume of inquiries 

during the last two weeks leads the local 

machinery and tool trade to believe that 

better business is due this fall. There has 


been an increase in the tool demand from 
the automobile industry. 

The last two weeks have witnessed a 
big increase in machinery demand from 
the coal mines, not only in western In- 


diana, but throughout the bituminous field. 
Plans are being made for increased pro- 
duction in Indiana mines. 

A steady demand continues to come from 
the steel trade, both for tools and machin- 
ery. The same is true of the furniture 
factories, where inquiries for special ma- 
chinery are numerous and business is 
steady. A lull is reported in sales to the 
farm implement factories, but the last 
week has seen some inquiries from rail- 
roads which may lead to future business. 


New England 


Production schedules will be expanded 
by machinery builders in the New Eng- 
land territory in order to meet the require- 
ments of immediate demands. Such plans 
are in the making among corporations in 
Hartford, New Haven and Bridgeport. 

The Summer dullness appears to be at 
an end and manufacturers are congratulat- 


ing themselves that conditions were not 
as bad as in former years. Manufactur- 
ing operations in Waterbury are expand- 


ing and employment is good. 

Domestic buying in the last two weeks 
has be@n made up largely of automotive 
business, and some sizeable contracts have 
come into the territory " parts. 


Canada 


One of the most important developments 
in the metal-working field in Canada dur- 
ing the last two weeks was the securing 
by the Canadian General Electric Co. of 
one of the largest contracts for electrical 
equipment placed in the Dominion for some 


time. The order was received from the 
Aluminum Co. of Canada, the equipment 
being for the company’s new plant at 
Chute & Caron on the Saguenay river in 
Quebec. 

The order covers 18 synchronous con- 
verters, each of 3,600 kw. capacity; 12 


step-up and step-down transformers, each 
of 25,000 kva. with a primary voltage of 
154,000 v.; and 10 transformers, each of 
7,500 kva. capacity. 

There is every indication that the sum- 
mer dullness is at an end, and it is antici- 
pated that the final quarter of the year 
will bring considerabie business to dealers 
in machine tools and machinery. The ex- 
cellent position in which the farmers of 
western Canada will find themselves as a 
result of the bountiful harvest this year is 
expected to be a big factor in the general 
expansion of business. At present, how- 
ever, the increase in demand is only gradual 
but is spread over many lines of con- 
sumption. Mills which have been cutting 
operations to an absolute minimum are now 
finding it necessary to increase production. 
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Manning, Maxwell & Moore 
Exhibit at Chicago 


During the several days of the con- 
vention of the American Railway Tool 
Foremen’s Association, and also of the 
International Railway General Fore- 
men’s Association, the display rooms 
of Manning, Maxwell & Moore, Inc., at 
29 North Jefferson St., Chicago, were 
given over to a display of improved 
types of machine tools, designed and 
built especially for use in making and 
repairing locomotive parts. 

Four types of grinding machines, 
four different lathes, two drilling ma- 
chines, presses, shapers and a variety 
of smaller shop equipment were shown 
on the floor. 

The company provided transporta- 
tion service from the Hotel Sherman, 
where the convention was held, to the 
showrooms, and many of the dele- 
gates took advantage of the opportunity 
to visit the display. 





Robert J. Lynd Dies 


Robert J. Lynd, president of the 
Lynd-Farquhar Co., of Boston, Mass., 
died at his home in Newton Highlands, 
Mass., on Aug. 31. Mr. Lynd was well 
known in the machine tool trade. His 
first association with this industry was 

















Robert J. Lynd 


as salesman for the A. B. Pitkin Ma- 
chinery Co., of Boston. He later joined 
the Chandler & Farquhar Co., and in 
1904 was admitted to the firm and 
elected a vice-president. In 1917 the 
Lynd-Farquhar Co. was _ organized, 
with Mr. Lynd as president. 





What the Railroads 
Are Doing 


W. J. Harahan, president of the Chesa- 
peake & Ohio Railway Co., has authorized 
the purchase of new equipment to cost an 
estimated total of $8,000,000, it is officially 
announced. Schedule includes 20 simple 
mallet locomotives, 75 mikado locomotives, 
heavy type; 5 heavy Pacific type locomo- 
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tives, 10 heavy type switch engines, 125 
caboose cars, 10 all-steel combination 
passenger and baggage cars, 3 all-steel 


mail cars, 2 steam ditchers, 4 dump cars, 
2 locomotive cranes. 

Additional improvements to the present 
facilities at Huntington, W. Va., will be 
made by the C. & O. at a cost of $575,000. 
Mr. Harahan stated that a contract for 
the erection of a boiler shop near the site 
of the present boiler shop, has_ been 
awarded. The new building, of steel and 
brick construction, is to be 140x404 ft. 
Two 15-ton electric traveling cranes and 
one 50-ton electric traveling crane bays will 
be installed, with a number of 2-ton and 
5-ton jib cranes. Modern machine tool 
equipment will be provided. 

The purchase of two car repair plants 
from the Lone Star Co. in Ft. Worth and 
Wichita Falls, Tex., by General American 
Tank Co. is expected to strengthen facilities 
in the Southwest. Both plants are in 
strategic locations to repair tank cars in 
service to and from the Texas oil fields. 
Both plants will be enlarged. 

The New York, New Haven & Hartford 
is negotiating for the purchase of three 
electric switching locomotives. 


The New York Central is inquiring for 25 
2-8-4 type 


Mountain type locomotives, 25, 
locomotives and 25 Mikado type locomo- 
tives. 

The Chicago, Burlington & Quincy has 


placed an order with the Edwards Railway 
Motor Car Company for 6 combination 
baggage and passenger gasoline rail motor 
cars and 4 combination baggage, mail and 
passenger cars. 

An official of the Southern Railway 
System announced a few days ago that the 
company would shortly start a $2,500,000 
improvement program at Chattanooga, 
Tenn., including new shops that are esti- 
mated in the program at approximately 
$1,000,000. Other improvements will be 
mainly to terminal and yard facilities. 


The Lenoir Car Works, of Lenoir City, 
Tenn., according to a recent announcement 
by Z. B. Wilson, general manager, has 
awarded contracts for the construction of 
a $60,000 shop for the production of cars, 
to be equipped with structural steel ma- 
chinery that will cost in the neighborhood 
of $50,000. The daily output of the shops 
will be about 20 cars. 





News of the Automotive 


Industry 


Several American motor car producers 
will offer around the first of next year cars 
on wheel bases 10 in. shorter than the Ford 
and capable of giving 50 to 60 miles on a 
gallon of gasoline. Samples probably will 
be on display at the national automobile 
shows. 

The Continental Motors Corporation has 
imported from England a standard model 
of the “bug” car, widely used in Europe, 
and contemplates designing engines which 
will go into smaller cars to be sold in this 
country. 

These runabouts will be miniatures of 
the larger cars. Most of them will be 
closed jobs, and their body lines will be as 
snappy as those of the larger models. 
They will be equipped with baby balloon 
tires, disk or wire wheels, gear shifts, in- 
strument board, head lamps, four wheel 
brakes, and practically every standard ac- 
cessory now in vogue. Average weight will 
be 750 pounds, with 75-in. wheel base. 
Horsepower will be 7.8, attaining from 390 
to 35 miles an hour. 

Such cars will be built 
chiefly for city or interurban 
smooth paved roads. They 
and four passenger jobs. It 
will be around $500. 


Unofficial figures of motor truck and bus 
sales by the leading organizations—Inter- 
national Harvester, Mack Trucks, White 
Motor and Pierce-Arrow—show an aggre- 
gate of 22,150 vehicies sold in the first 
half of 1925. 

This was an increase of 4,670 vehicles, 
about 27 per cent, over the unit sales by 
the same companies in the first six months 
of last year. 

The Buick Motor Co. built 29,000 cars in 
August, and has scheduled 23,000 for Sep- 
tember. This compares with production of 
13,500 cars in August, 1924, 

Announcement was made last week by 
the Eaton Axle and Spring Co. that it had 
closed a five-year axle contract which is 
expected to add $3,000,000 to $5,000,000 
to its volume of sales annually. 
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Brief Facts About Industrial 
Activity 


Shipments of the U. S. Steel Corporation 
are still running ahead .of incoming busi- 
ness. As a result it is likely the corpora- 
tion’s unfilled tonnage statement for August 
will show a decline. 

The decline reported in July was 170,991 
tons and unfilled orders July 31 were 3,- 
539,467 tons. August decrease will prob- 
ably be small. 

Recent reports state that this company 
will build a large alloy steel bar mill in the 
Chicago district; with modern electrical 
equipment. This follows the scrapping of 
important but obsolete units at Pittsburgh. 

The American Steel Foundries is operat- 
ing at about 60 per cent of capacity, includ- 
ing operations of the Griffin Wheel Co. 
This rate has prevailed the last month or 
so, and at present there are no indications 
of a change. 

The Allis-Chalmers Manufacturing Co. 
has received an order from the Anaconda 
Copper Co. involving between $400,000 and 
$500,000, for ten large rock crushing ma- 
chines. Two are 60-in. crushers, the larg- 
est that have ever been constructed, ac- 
cording to reports. 

The Servel Corporation has acquired all 
of the voting stock of the Hercules Corpora- 
tion, which owns plants at Evansville, Ind., 
Cartaret, N. J.. and Newburgh, N. Y. This 
is the first step in the program of the 
Servel Corporation of acquiring its own fa- 
cilities for the manufacture of Servel elec- 
tric refrigerators, 

The purchase was made from Sears, Roe- 
buck & Co. and associates, who have owned 
the Hercules Corporation for some time, 
and as a result of the transaction Sears, 
Roebuck & Co. and associates have ac- 
quired a substantial interest in the Servel 
Corporation. 


Personals 





CHARLES M. ScuHwas, chairman of the 
Bethlehem Steel Corporation, has been ap- 
pointed an officer of the Legion of Honor, 
of France. 

E. J. BuULLARD has been appointed pro- 
duction engineer for the W. S. Ray Manu- 
facturing Co., of San Francisco. Mr. Bul- 
lard was formerly service manager for the 
Gisholt Machine Co., at Madison, Wis. 

Epwarp BuscHu has been appointed dis- 
trict manager for the Hevi-Duty Electric 
Co., of Milwaukee. Mr. Busch will travel 
in the Ohio and Indiana territory. 

ARTHUR C. JEWETT has been named as 
director of the college of industries at the 
Carnegie Institute of Technology. 

Cc. R. MecGauney, formerly with the 
Worthington Pump and Machinery Corpo- 
ration, has been appointed Southern repre- 
sentative of R. D. Wood & Co., of Phila- 


delphia, manufacturers of hydrants and 
valves. Headquarters are located in the 
Bona Allen Bidg., in Atlanta, the territory 


covered comprising the states of Georgia, 
Alabama, North and South Carolina. 

F. A. SCAMMELL has been appointed as- 
sistant to the general manager of the Cam- 
bria Works of the Bethlehem Steel Corpo- 
ration. 

J. O. Stevers, for several years in charge 
of industrial sales for the General Electric 
Co., in San Francisco, has resigned. He 
will become associated with the Coney & 
Kuchel Electric Works, of San Francisco, 
as vice-president and general manager. 

Vv. C. Cartus has resigned as Eastern 
representative of Jos. T. Ryerson & Son, 
Inc. 

Percy M. BRoTHERHOOD, Jr., has resigned 
from the Buffalo sales office of Lianning, 
Maxwell & Moore, Inc., of New York. 

JoHN C,. CANDLER, with headquarters in 
Atlanta, Ga., has been appointed a South- 
ern representative of the Uehling Instru- 
ment Co., of Paterson, N. J. 

W. McNAMEg, formerly purchasing agent 
for the Holt Manufacturing Co., of Peoria, 
Ill., has joined the sales organization of the 
Foote Bros. Gear and Machine Co., of 
Chicago. 

FRANKLIN FROTHINGHAM has joined the 
sales force of the Chicago Belting Co. Mr. 
Frothingham has been appointed New Eng- 
land sales manager and will have his head- 
quarters at 179 Lincoln St., Boston. 
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R. L. Harris, of Knoxville, Tenn., has 
been appointed representative in that terri- 
tory for the La Plant-Choate Manufactur- 
ing Co., of Cedar Rapids, Ia., manu- 
facturer of tractor trailers and house 
moving tools. 


J. Frater TayYtor. formerly president of 
the Lake Superior Corporation and of the 
Algoma Steel Co., has been appointed on 
the board of directors of Sir W. G. Arm- 
strong. Whitworth & Co. Ltd., London, Eng- 
and. 


W. A. KINGSLAND has been appointed 
general manager of the Western region, 
Canadian National Railways, with head- 
quarters at Winnipeg, Manitoba. 


W. C. Davis, president of the Foote Bros. 
Gear and Machine Co., of Chicago, has been 
appointed a member of the committee on 
commercial gear standards of the American 
Gear Association. 


NELSON A. MALMGREN, for 38 years em- 
ployed by the Howe Scale Co, at Rutland, 
Vt., and for the past twelve years general 
foreman for that company, has just re- 
turned from a six weeks’ visit to his old 
home in Sweden. 


J. Harry MAIN, former supervisor of 
purchases for the General Motors Corpora- 
tion, has been appointed Detroit district 
representative for the General Drop Forge 
Co., of Buffalo, N. Y. 





Business Items 


yy 





The E. W. Biiss Co., of Brooklyn, N. Y., 
has moved its Detroit office from the Dime 
Bank Bldg, to the General Motors Bldg. 


The stockholders of the Niles-Bement- 
Pond Co. have approved a change and re- 
classification of common stock of the com- 
pany from 85,000 shares of $100 par value 
to 200,000 shares of no par. There will be 
170,000 shares of the new stock issued in 
exchange for the present common on the 
basis of two shares of new for each share 
of old. Present preferred stock will remain 
unchanged regarding dividends and prefer- 
ences. 


The American Car and Foundry Co. has 
acquired control of the Hall-Scott Motor 
Co., of Oakland, Cal., which is reported as 
having a contract to manufacture motors 
for the Fageol Motor Companies. It is 


said that the J. G. Brill Co., of Phila- 
delphia, is associated with the American 
Car and Foundry Co. in obtaining control 


of the Hall-Scott company. 


Associates, Inc., is the new name 
Advertising Bureau, re- 
The company will con- 
North Michi- 


Evans 
of the Continental 
cently reorganized. 
tinue at its old address, 360 
gan Ave., Chicago, 

The Peerless Spring Manufacturing Co., 
of Philadelphia, has purchased a new plant 


at 2627 Collins St., in that city, and will 
begin production in the remodeled factory 
as soon as necessary preparations are com- 
pleted. The offices of the company will 
be located at 2626 Martha St., near the 
plant. 

The F. R. Patch Co., builder of stone- 


and metal-working machinery, has moved 
into a new plant at Rutland, Vt.; the build- 
ing, only recently completed, is of modern 
construction and fully equipped with 
modern machinery and factory facilities, 


The Baldwin Tool Works, of Parkers- 
burg, W. Va., has announced plans for the 
construction of a branch plant at Chester, 
S. C., machinery for the plant having al- 
ready been purchased. 


With the completion of a factory unit 
now under constructicn, the Lindell Drop 
Forge Co., of Lansing, Mich., will expand 
its forgings department. 


The Landis Machine Co., Victor Plant. of 
Waynesboro, Pa., has appointed the follow- 
ing firms as agents for its Victor line of 
taps: The Chadwick Co., of Chicago, for 
the States of Illinois, Wisconsin, lowa and 
northern Indiana; A. J, Vaughn, machinery 
expedition and sales department,’ the 
Bourse, Philadelphia. for eastern Pennsyl- 
vania, New Jersey and Delaware; William 
H. Harvey, 225 Denison Bldg., Syracuse, 
N. Y., for Syracuse, Rochester and central 
New York. It was erroneously stated in 
our issue of Aug. 20 that these firms had 
been engaged to handle the entire Landis 
line of machine products. 
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Plans have been announced for the early 
construction at Bessemer, Ala., of a plant 
to manufacture tractors and other power 
farming equipment by the J. O. Heinze 
Cultivating Tractor Corporation, a new 
company recently formed. The company is 
headed by J. O. Heinze, Bessemer Trust 
and Savings Bank Bldg., Bessemer, Ala. 


The Pitts Foundry Co., of Birmingham, 
Ala., has leased the plant in Birmingham 
formerly occupied by the American Blakes- 
lee Co., at 5400 Second Ave., and is in- 
stalling equipment for foundry and machine 
shop production. 


_The Pontiac factory of the American Tool 
Works, Inc., has begun production with 20 
machines in operation. 


Obituaries 





JosEPH HwuMPTON, secretary and treas- 
urer of the Lukens Steel Co., died on 
Aug. 29. He was 79 years old. 


JoHN K. SAVILLE, general manager of the 
Chicago Forging and Manufacturing Co., 
died on Aug. 25 at his home in Highland 
Park, Ill. 

FREDERICK Town, of F. Town & Sons, ma- 
chine tool builders, of Mile Cross, Halifax, 
a. S., died on Aug. 21. He was 69 years 
old, 


CLYDE BAUDER, Machine 


of the Bauder 


Works, Sterling, Ill., died as the result of 
an accident on Aug. 21. He was 49 years 
old. 

CHARLES M. WILDER died at Fitchburg, 
Mass., on Aug. 25. Mr. Wilder was noted 
as the inventor of the Wilder lathe. He 
was 79 years old. 


CHARLES F. PETTINGELL died at Newbury- 


port, Mass., on Aug. 25. He was 78 years 
old. 

Frep E. MESTA. president of the Mesta 
Machine Co., of West Homestead, Pa., died 
suddenly on Aug. 31. Mr. Mesta only re- 
cently succeeded to the presidency of his 
company after the death of his brother, 
George Mesta. 

J. B. Exuiorr, for many years engineer 
foy the Brockville & Ottawa Railway Co., 


in Canada, and, before his retirement some 
time ago, general master mechanic of the 
Canadian Pacific Railway Co., at Montreal, 


died in Ottawa, Ontario, on Aug, 18. He 
was 80 years old, 
WILLIAM G. HOLLAND, 61 years old, a 


lifelong resident of Indianapolis, and for the 


last twenty-five years connected with the 
Langsenkamp-Wheeler Brass Works, died 
last month. Mr. Holland for many years 


was secretary of the Indianapolis Excelsior 
Machine Co., makers of special machinery 





Trade Catalogs 


Portable Tool 
Mich. A 
the var- 


Buckeye 
Ave., Detroit, 


Air Tools. The 
Co., 135 Wagner 
circular has been issued listing 
ious applications that have been made of 
the Hercules principle of design for air 
tools. Portable drills, grinders and buffers 
are included. 

Electric Capacitors. General Electric Co., 
Schenectady, N. Y. Bulletin No. GRA-77 
describes the use of this device in power- 
factor correction on electric generating and 


distribution systems and for direct’ in- 
stallation at motor terminals on low volt- 
age circuits. lLIllustrations in the form of 
charts, diagrams, tables and photographs 
are used. 

Electrical Level Recorders. Republic 
Flow Meters Co., 2240 Diversey Parkway, 


Chicago, Ill. A circular has been prepared 
to describe the Republic electrical level 
and pressure indicators and recorders with 
illustrations to show the various uses ot 
the instrument. 


Extrusion Presses. Charles F. Elmes 
Engineering Works, Morgan and Fulton 
Sts., Chicago, Ill. Bulletin No. 563 in- 


cludes a description and specifications of 
the hydraulic lead pipe and solder extru- 
sion presses as well as details of equipment 
and accessories. 

Milling Machines. The Ingersoll Milling 
Machine Co., Rockford, Ill. The Ingersoll 
continuous milling machines are described 
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in a circular now being issued. Photo- 
graphs are given to illustrate various types 
of standard and single purpose machines. 


Motor Starting Switches. The Trumbull 
Electric Manufacturing Co., Plainville, 
Conn. has published Circular B in descrip- 
tion of the “R. M.” and type “A” Safety 
Switches. Illustrations are shown on each 
style and full details of specifications and 
methods of operation are given, 


Forthcoming Meetings | 


—— 








International Railway General Foremen’'s 
Association. Annual convention, Hotel 
Sherman, Chicago, Sept. 8, 9, 10 and 11. 
William Hall, secretary and treasurer, 1061 
W. Wabash St., Winona, Minn. 


New Haven Branch of the American 
Society of Mechanical Engineers. Fifth 
annual machine tool exhibition. Sept. 8 to 


11. Mason Laboratory. H. Westcott, 


chairman. 


Association of Railway Supply Men. An- 
nual convention and _ exhibition. Hotel 
Sherman, Chicago, Sept. 8 9%, 10 and 11. 


Earl E. Thulin, secretary, the Duff Manu- 
facturing Co., 715 People’s Gas Bldg., Chi- 
cago. 

American Society for Steel Treating. 
Annual Convention and National Steel Ex- 
position. Public Auditorium, Cleveland, 


Ohio. Week of Sept. 14 W. H. Eisenman, 
Secretary, 4600 Prospect Ave., Cleveland, 
Ohio. 


of Automo- 


Production Meeting Society 
and 16, In 


tive Engineers. Sept. 14, 15 


conjunction with American Society for 
Steel Treating John Younger, chairman; 
Cc. F. Clarkson, secretary, 29 West 39th 


St., New York City. 

and Steel Engineers. 
exposition, Com- 
Sept. 14 to 
513 Empire 


Association of Iron 
Annual convention and 
mercial Museum, Philadelphia, 
19 J. F Kelly, secretary, 
Bldg., Pittsburgh. 


National Safety Council. Fourteenth an- 
nual safety congress, Cleveland, Sept. 28 to 


Oct. 2 A. A. Mowbray, director, 168 N, 
Michigan Ave., Chicago. 

American Gear Manufacturers’ Assocta- 
tion. Semi-annual meeting, Oct. 1, 2 and 
3, West Baden Springs Hotel, West Baden, 
Ind. T. W. Owen, secretary, 2443 Prospect 
Ave., Cleveland, Ohio. 


American Foundrymen'’s Association. An- 
nual meeting, State Fair Grounds, Syra- 
cuse, N. Y., Oct. 5 to 9 C. BE. Hoyt, secre- 
tary, 140 So. Dearborn St., Chicago. 


Manufacturers’ As- 
Prince Edward 
Oct. 14 to 16. 

manager, 250 


Motor and Accessory 
sociation. Fall meeting, 
Hotel, Montreal, Canada, 
M L. Heminway, general 
West 57th St.. New York. 


National Advertisers’ Associa- 


Industrial 
Chalfonte-Haddon 


tion. Annual meeting, 

Hall Hotel, Atlantic City, N. J., Oct, 19 to 
21. W. A. Wolff, chairman, the Western 
Electric Co., 195 Broadway, New York. 


Management Week. Conducted jointly 
by five societies—The American Society of 
Mechanical Engineers, The American 
Management Association, The National As- 
sociation of Cost Accountants, The Taylor 
Society and the Society of Industrial En- 
gineers. Week of Oct. 19 to 24. W. L. 
Conrad, of the A. S. M. E., is chairman of 
the joint committee. 


Welding Society. 
equipment and 

Institute of 
Oct. 21, 22 and 23. 


Exposition 
accessories, 
Technology, 
R. L. 


American 
of welding 
Massachusetts 
Cambridge, Mass., 


Browne, chairman, 141 Milk St., Boston, 
Mass. 

American Society of Mechanical Engi- 
neers. Annual meeting, Engineering So- 
cieties Bldg., 29 West 39th St., New York 
City, Nov. 30. to Dec. 3. Calvin Rice, secre- 
tary, Engineering Societies Bidg., New 
York. 


National Exposition of Power and Me- 
annual 


chanical Engineering. Fourth 
event, Grand Central Palace, New York 
City, Nov. 30 to Dec. 5. Charles F. Roth, 
manager, International Exposition fo., 
Grand Central Palace, New York City. 
American Association for the Advance- 
ment of Science. Annual meeting, Kansas 
City, Mo., Dec, 28, 1925, to Jan. 2, 1926. 
Burton E. Livingston, secretary, Smith- 
sonian Institute Bldg., Washington, D. C. 
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Rise and Fall of the Market 


Iron and Steel—Pig iron holds firm at about 50c. per ton 
above a month ago; most of the current buying is in small 
tonnage lots. Iron and steel scrap prices are advancing 
rapidly. Coke is up 25 to 75c. per ton for furnace and 
foundry grades, compared with Aug. 28 prices. Blue an- 
nealed sheets and steel plates are possibly the slowest of the 
principal steel items. Plates are $1.80@$1.90 per 100 Ib., 
Pittsburgh, with shapes, $1.80@$2 and bars, $1.90@$2 per 
100 lb. at mills. 

Non-Ferrous Materials—Copper and tin are on the up- 
trend at New York warehouses. Lead is easier; zinc more 
Fabricated brass is higher than a month ago or 
There is firmness in zinc sheets and cotton 
linseed oil is down about 6c. per gal. 


active. 
one year ago. 
waste in Chicago; 

(All prices as of Sept. 4) 








| 
| 


| 





WELDED STEEL PIPE—Warehouse discounts are as follows: 


New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv. 


1 to 3 in. steel butt welded. 53% 39% 554% 434% 54% 41% 
3} to 6 in. steel lap welded. 48% 35% 534% 403% 51% 38% 


Malleable fittings: Classes B and C, banded, from New York 
stock sell at list plus 4% less 5%. Cast iron, standard sizes, 
36-5% off. 


List Price —— Diameters Inches -~ Thickness 


Size, Inches per Foot External Internal Inches 
l $0.17 1.315 1.049 . 133 
1} 23 1. 66 1.38 .14 
1} 274 1.9 1.61 . 145 
2 37 2.375 2.067 . 154 
23 - 584 2.875 2.469 . 203 
3 . 764 3.5 3.068 .216 
34 .92 4.0 3.548 . 226 
4 1.09 4.5 4.026 . 237 
43 1.27 5.0 4.506 . 247 
5 1.48 5. 563 5.047 . 258 
6 1.92 6.625 6.065 .28 





IRON AND STEEL 


PIG IRON—Per gross ton, f.o.b.: 
CINCINNATI 





IIR G5 8 We eg oe el ww e's $23.05 

Northern Basic. . 22. 27 

Southern Ohio No. 2 : 22.:77 
NEW YORK—T ‘wena ater Delivery 

Southern No. 2 (silicon 2. 25@2. 75).............005. 27. 37 
BIRMINGHAM 

i ee. + inthd keee save cb eeRe ese esees 18.50@19.00 
PHILADELPHIA 

Eastern Pa., No. 2x (silicon 2. 25@2. 75)._............. 22.26 

I che 5 5.2. <5 sk ee EES 8A é +o Reine bege 29.17 

Basic . Be LS rhs ical ED at a EE ca Cle 21.16 

Grey Forge.. “see ee ewe ewww ee eteoaeeeete i. esee«#e6 
CHICAGO 

ES EEE EI OE 22. 00 

No. 2 Foundry, Southern (silicon 2. 25@2. 75)...... 25. 55 


PITTSBURGH, including freight charge ($1.76) from Valley 


No. 2 Foundry. Fda <h 66 eee SEER US Cs 64 0 we ee en aces 20. 77 
NS eS eae eae 20. 77 
aaa ee 20. 77 





IRON MACHINERY CASTINGS—Cost in cents per Ib. of 
100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 Ib: 


Detroit. . A ee ON eee 28 4.75 

Cleveland... 4.90@5 .00 
Ne et ee ee a a ag 5.00@7.50 
New York..... 5.00@S5. 50 
RNS «ns cao 83 5. 25@5. 75 





SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the mill base in large lots. 


Pittsburgh 


Blue Annealed Mill Base New York Cleveland Chicago 
SS Ss 2.30@2. 40 3.89 3.10 3.50 
) ae 2.35@2.45 3.94 3.15 3.55 
SIRs deataceied’ 2.40@2.50 3.99 3.20 3.60 
PK scassveies 2.50@2.60 4.09 3.35 3.70 

Black 
Nos. 17 to 21... 2.95@3.00 - 4.15 3 70 3.80 
Nos. 22 to 24... 3.00@3.05 4.20 3.75 3.85 
Nos. 25 and 26... 3.05@3.10 4 25 3.80 3.90 
3 aay, 3.15@3.20 4.35 3 90 4.00 

Gatvanized 
Nos. 10 and 11... 3.20@3.30 4.35 4.10 4.00 
Nos. 12 to 14... 3.30@3.40 4.45 4.20 4.10 

Di Be wennescns pamee oe 4.60 4.35 ange 
Nos. 17 to 21... 3.60@3.70 4.75 4 50 4.40 
Nos. 22 to 24... 3.70@3.85 4.90 4.65 4.55 

De Biseccccesce - _3 90@4 00 5.05 4.80 4.70 
ere |4.20@4 30 5.35 5.10 5.00 





SEAMLESS STEEL TUBING—Following base discounts are 
on 20 gauge or . 035-in., round, cold-drawn tubing, }-in. to 1-in., 
O.D., weighing 0.17 Ib. to 0. 36 Ib. per ft. Cutting charge per 100 
cuts, $1. 50 to $1. 58: 


O.D. List Price Differential O.D. List Price Differential 
Inches. per ft. Discount Inches per ft. Discount , 
} $0. 15 50% i $0.18 35% 

; . 16 45% 1 19 31% 

3 me ty 40% 


NOTE—The discounts are to be lowered by the following differ- 
entials in the case of regular . 10-. 30 carbon: 25,000 ft. or over, 83; 
15,000 to 25,000 ft., 82; 5,000 to 15,000 ft., 81; 1,000 to 5,000 ft., 8 
less than 1,000 ft., 79. 





MISCELLANEOUS—Warehouse prices in cents per pound in 
100-Ib. lots: 
New York Cleveland Chicago 


Open hearth spring steel (base). 4. 00 .... 4.00@4. 65 
Spring steel (light) (base) . 7. 00 6. 6. 00 
Coppered Bessemer rods (base)... 6.05 tae shins 
Hoop steel. 4. 49 3 85 4.15 
Cold rolled strip steel. 6. 35 8. 25 6. 80 
Floor plates... .. ' 5.55 5. 60 5. 50 
Cold drawn shafting c or screw .. 4.15 3. 80 3. 60 
Cold drawn flats, squares. 4. 65 4. 30 4.10 
Structural shapes (base) . 3. 34 3. 20 3. 10 
Soft steel bars (base)... 3. 24 3.10 3. 00 
Soft steel bar shapes (base) 3. 24 3. 11 3.10 
Soft steel bands (base) ....... 3.99 3. 20 3.65 
Tank plates (base)...... 3. 34 3.40 3. 10 
Bar iron (3.00 at mill).... .. 3. 24 3. 21 3. 00 
Drill rod (from list). . 60% 55% 60% 


Electric welding wire, ‘Nee Yok 3%, 8. 25c.; }, 7. 85c.; ; sy to }, 
7.35c. per Ib. 








METALS 





Current Prices in Cents Per Pound 


Copper, electrolytic (up to carlots),, New York... 
Tin, 5-ton lots, New York . . 58.50 
Lead (up to carlots) E. St. Louis.7. 50@7. ‘60 New York .. 10.75 
Zinc (up to carlots) E. St. Louis . 7.65 New York 8. 25@8.50 


‘New York Cleveland Chicago 
.17.75@18.00 20.00 


aes 


Antimony (Chinese), ton spot. . 


Copper sheets, base. 22. 75 22.75 22.75 
Copper wire, base. 20. 25 17. 00 16.75@17.00 
Copper bars, base kctesta bea endian 21. 50 21 87% 
Copper tubing, base ree 25. 50 24.75 
Brass sheets, base. 19. 123 19. 00 19.12 
Brass tubing, base 23. 75 23.75 23.754 
Brass rods, base.. ....... ... 16.873 16. 874 16.87 
Be GI, GIRS ov ki ccdccccaccs 19.624 22.50 19.62} 
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Shop Materials and Supplies 























METALS—Continued 
: New York Cleveland Chicago 

Aluminium ingots, 98 to 99%, 
rr cn ae en 28. 00 28. 00 28.03 
Zinc sheets (casks)............. 11.25 11. 50 11.27 
Solder (} and 4), (case lots)..... 39.50 38.00 38@42 
Babbitt metal (83% tin)........ 60. 00 69.25 5S8@63 
Babbitt metal (35% tin). = 00 20. 50 30@35 
1. 00 i a a gi 


Nickel (ingots) f.0.b. refiner 
Nickel (electrolytic) f.o.b. ~ a 38. 00 
32.00 


Nickel (shot) f.o.b. refinery 





SPECIAL NICKEL AND ALLOYS—Price in cents per |b., 
f.o.b. Huntington, W. Va.: 


Hot rolled nickel sheet (base).. 52. 00 
Cold rolled nickel sheet (base) . . 2 Re ee ey eee ee 60.00 
Hot rolled rods, Grade “A” (base). . sigue ahancaaaieas cake 
Cold drawn rods, Grade “‘A”’ (base).. 58.00 


Manganese nickel hot rolled rods “E’ —low manganese (base) 54. 00 
Manganese nickel hot rolled rods “D’’—high manganese (base) 57. 00 


Base price of Monel metal in cents per |b., f.o.b. Huntington, 
Va.: 


W. Va 

ae 32. 00 Hot rolled rods (base)... 40. 00 

Blocks 32. 00 Cold drawn rods (base).... +8. 00 

Ingots........ 38.00 Hot rolled sheets (base). . 42. 00 
Seay atitie a . 50.00 


Cold rolled sheets (base) .. 





OLD METALS—Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 














Crucible heavy copper... 12.50@13.00 12.00 12.50@13.00 
Copper, heavy, and wire... 12.00@12.37} 11.75 11.75@12.25 
Copper, light, and bottoms. 10.00@10.50 10.00 10.75@11.25 
Heavy lead. 8.25@ 8.50 7.25 8.50@ 9.00 
Tea lead.. 6.75@ 7.00 4.75 7.00@ 7.50 
Brass, heavy, yellow 7.50@ 8.00 7.50 8.00@ 8.50 
. Brass, heavy, red... 9.50@10.00 9.75 9.75@10.25 
Brass, light....... 6.2§@ 6.50 6.00 7.50@ 8.00 ; 
No. 1 yellow rod turnings.. 8.50@ 9.00 8.00 8.00@ 8.50 
Zinc. aw .. 4.75@ 5.25 4.00 4.50@ 5.00 
TIN PLATES—American Charcoal—Bright—Per box. 
New Cleve- 
York land Chicago 
“AAA” Grade: 
a i eee ee ee 
“A” Grade: 
ol 14x20.. — 8.85 9. 40 9 50 
Coke Plates—Primes. 
100-Ib., 14x20.. 6.50 6. 10 7.00 
Terne Plates—Small lots, Sib. Coating 
td 14x20. theteiaal 7.29 6.95 7.50 
MISCELLANEOUS 
New York Cleveland Chicago ' 
Cotton waste, white, per lb. $0. 15@0. 22 $0.19 $0.20 
Cotton waste,colored, perlb. .10@ .15} .18 17 
Wiping cloths,washed white, 
ik ce ki dan oho 17 36. 00 per M . 15} 
Sal soda, per 100 Ib. keg.. . . 2. 25 2. 25 2. 75 
Roll sulphur, per 1001b. keg 3. 75 3. 75 4. 50 
Linseed oil, per gal., 5 bbl. 
lots... 1. 08 1, 14 1.02 
Lard cutting ‘oil, 25% lard, 
per gal.. . 55 . 50 72 
Machine lubricant, medi- 
um-bodied (50 gal. wood- 
en bbl.), per gal. . .35 ose . 26 
Belting—Present discounts 
from list in fair quantities 
(4 doz. rolls). 
Leather—List price, 24c. per lin. ft. 
per inch of width for dae «ply. 
Medium grade... 40% 30-10% 
Heavy grade.. me 30-10% 30-10% 30-5% 
Rubber transmission, 6 in., 6 ply, $ $1.83 a lin. ft. 
Firct grade... ... 50-5% 50-10% 50% 
Second grade Spe - 50-10-5% 60-5 % 50-10% 








' 


Comparative Warehouse Prices 








Four One 
- Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars. P perlb..... $0.0324 $0.0324 $0.0324 
Cold finished shafting.. perlb..... 0415 0415 0415 
Brass rods... per Ib .1687§ .16374 .15 
Solder (4 and 0). aaa per lb..... 395 395 385 
Cotton waste. . perlb..  15@.22 .15@.22 14@21 
Washers, cast iron 

(4 in.).. . per 1001b. 7.00 7.00 6.50 
Emery, disks, ‘cloth, 

No. 1, 6 in. dia. . per 100... 3.55 3.55 3.38 
Lard cutting oil. . per gal.... .55 55 55 
Machine oil. . per gal.... 35 .35 29 
Belting, leather, 

medium..... . off list....~ 40% 40% 40-24% 
Machine bolts up to 

Ix30in.......... offlist.... 40% 40% 50% 

MISCELLANEOUS—Continued 
New York Cleveland Chicago 
Abrasive materials—In sheets 
9xllin., No. 1 grade, 
per ream of 480 sheets: 
Flint paper. - $5 .46 $5. 84 $5.00 
Emery paper. ictal 10. 71 11. 00 11. 90 
Emery cloth.......... 29.48 31. 12 32.75 
Emery disks, 6 in. dia. “ 
No. 1 om per 100: 
Paper.. ; 1. 49 1. 41 1. 40 
Cloth.... 3.55 2. 67 3 55 
Fire clay, per 100 Ib. bag. . ; . 60 .75 
Coke, prompt furnace, Connellsville . . per net ton 2 25@ 3.75 
Coke, prompt foundry, Connellsville... per net ton 4.25@4, 75 
White lead, dry or in oil. 100 Ib. kegs New York, 15 75 
Red lead, drv.......... .. 1001b. kegs New York, 15.75 
Red lead, in oil............... 1001b. kegs New York, 17.25 








SHOP SUPPLIES 





Machine bolts, }x1}-in., per 100, $1.70. Discount at New York 
warehouses on all sizes up to 1x30-in., 40%; 1} and 1}x3-in. up 
to 12-in., 15%; with cold punched hex. nuts up to l-in. dia. (plus 
std. extra of 10%) 30%; with hot pressed hex. nuts up to 1x30- 
in. (plus std. extra of 10%) 35%. Machine bolts, up to 1x30-in., 
with cold punched and hot-pressed hex. nuts, also button head 
bolts with 4 nuts are $3.60@3.75 per 100 Ib. at Cleveland 


Carriage bolts, ae in., per 100, $1.00. Discount on all sizes up 
to 1x30-in., 30% 


Coach and lag screws, 14xygin., $2.25 per 100, less 40%. 


Tap bolts, 1}x}-in., $1.00 per 100. List plus 35% at New York 
warehouses; with hex. heads, $4.65 per 100 Ib. net at Chicago. 
Bolt ends, 1x12-in., 10c. per lb., less 40%. 


Nuts, semi-finished, 4x}-in., 2c. each. Discount 70% for yy-in. 
and smaller and 65% for §-in. and larger. 
Case hardened ixi-in. « 6c. each, less 50%. 

Rivets, button heads, }-in., J-in., l-in. diam.x2yy-in. to 4}{-in., 
$5.00* per 100 Ib. at New York warehouses; cone heads, same 
sizes, $5.20* per 100 lb. Rivets, ygx1-in. and longer, 19c. per tb., 
less 50%. Same discount for tinned. EXTRA per 100 Ib for 
1} to 2-in. long, all diameters, 25c.; §-in. dia., 35e.; $-in. dia., 75c.; 
l-in. long and shorter, 75c.; "7 than 5-in., 50¢.; less than 200 
Ib., 50c.; countersunk heads, 45c 


Washers, cast iron, }-in., $7.00* per 100 Ib. at New York ware- 
houses; §-in., $6.00* per 100 Ib. 


*For immediate delivery from warehouse. 
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Industrial Construction 


























Machine Tools and 
Equipment Wanted 











Ill., Chicago—Mott Sand Blast Mfg. Co., 
24 South Clinton St.—lathes, radial drill, 
sheet metal tools, etc. for the manufacture 
of sand blast machinery. 


Mass., Boston—Boston Stove Exchange, 
53 Merrimac St.—2 in. pipe machine, block 
die. 


Mass., Dorchester (Boston P. O.) —_O. 
Rosenfield, 20-26 Geneva Ave., miscella- 
neous tools and equipment for extensive 
repair and service garage. 


Mass., South Boston (Boston P. O.)—4J. 
Thorner, 830-832 Dorchester Ave.—repair 
tools and equipment for service garage. 


Mich,, Detroit—Detroit City Gas Co., Clif- 
ford St.—equipment for service department 
for repair of motor cars and trucks. 


N. ¥., New York—Charles M. London & 
Ce., 225 4th Ave.—electric portable drill. 

N. ¥., New York—Quality Art Novelty 
Co., 18 West 18th St.—universal 5 or 6 C. 
milling machine, 


0., Cleveland—Bd. of Education, F. G. 
Hogen, Director of Schools, will receive 
bids until Sept. 28th for foundry equipment 
for Collingwood School: Tumbling barrel 
and sand blast 20 x 24 in.; tilting brass 
and aluminum furnace with extra crucible 
heating oven; 2 x 3 ft. core oven; pilot 
tube manometer; jolt squeezer machine; 
two 7 x 20 in. round snap flasks; 10 iron 
slip jackets, 12 x 14 in. flasks; 6 x 9 x 5 
ft., 1,000 lb. capacity chair hoist; electric 
trio gyratory riddle; two wheel electric 
grinder, cupola ladle, 6 ladle bowls; thirty- 
six 12 x 15 x 7 ft. snap flasks; air clip- 
ping hanimer; 2 riveting hammers and one 
platform scale. Will be in the market later 
for wood and metal working machinery in- 
cluding lathes, grinders, benches, etc., for 
proposed new Alexander Hamilton, Jr., 
high school at Kinsman and East 130th St. 
and Junior high school on Grovewood Ave. 


Wis., Milwaukee—Central Bd. of Pur- 
chases, J. A. Nicholson, Purch. Agt.—uni- 
versal milling machine, lathe, motor driven 
crank shaper. 


Que., Montreal—Beauchamp and Fortier, 
St. Hubert St.—woodworking machinery. 


Que., Montreal — Fabien Stee, 51 St. 
Cunegonde St. C. P. Fabien, Purch. Agt. 
equipment for plant for the manufacture of 
refrigerators. 





Que., Montreal—J. Fee, 107 Lagauchetiere 
St.—(machinists)—plain miller and shaper. 

Que., Montreal—A. Gravel, 25 St. George 
St.—turning lathe, planer. 


Que., Montreal — Marcotte Garage, 1881 
Bordeaux St., Marcotte, Purch. Agt.— 
miscellaneous tools and equipment for re- 
pair garage. 


Que., St. Pierre—W. H. White, 77 Ist 
Aue Ville——tenoning machine and planer. 





Opportunities for 
Future Business 








Ill., Chicago—Mott Sand Blast Mfg. Co., 
24 South Clinton St., has work under way 
for the construction of a 75 x 125 ft. 
factory for the manufacture of sand blast 
machinery. 


Iil., Chicago — H. L. Newhouse, 4623 
Drexel Ave., Archt., will receive bids until 
September 15th for the construction of 
an 8 story garage at Wells and South 
Water Sts. for Uhlman & Eichengreen, 
171 West South Water St. 


m., Chicago—Victor Mfg. & Gasket Co., 
5750 West Roosevelt Road, awarded con- 
tract for the construction of a 3. story, 
101 x 158 ft. factory for the manufacture 
of copper gaskets at 1101 South Menard 
Ave. Estimated cost $125,000. 


Mass., Atlantic (Boston P. O.)—Norfolk 
Woodworking Co., Braintree, Mass., is hav- 
ing plans prepared for the construction of 
a group of buildings including 25 x 33 ft. 
repair garage, boiler house, 35 x 40 ft. 
office building 50 x 110 ft. lumber storage 
building, ete., here. L. S, Joslin, 339 New- 
bury St., Boston, is architect. 


Mass., Boston—J. M. Howe, 10 State St., 
awarded contract for the construction of a 


6 story, 140 x 180 ft. garage at Cambridge 
and Green Sts. Estimated cost $500,000. 
Noted July 23. 


Mass., Somerville (Boston P. O.) — Ford 
Motor Co., Highland Park, Mich., will soon 
award contract for the construction of an 
assembly plant here. A. Kahn, Inc., 1000 
Marquette Bldg., Detroit, Mich., Archt. 
Former bids rejected. Noted July 30. 


Mass., Woburn—Holland Bros., Park St., 
will build a 1 story, 85 x 95 ft. repair and 
service garage. Estimated cost $70,000. 
Private plans. 


Mich., Jackson — The Morrison Metal 
Stamping Co., awarded contract for the 
construction of a 1 story, 118 x 150 ft. 
factory. Estimated cost $75,000. 


0., Cleveland — Draper Mfg. Co., C. T. 
Draper, Pres., East 9lst St. and Crane Ave., 
awarded contract for the construction of a 
1 story, 100 x 111 ft. addition to factory 
for the manufacture of steel barrels, drums, 
containers, ete. at 8600 Crane Ave. 
Estimated cost $60,000. 


0., Cleveland—F. . Harmon, Director 
of Public Welfare, City Hall, plans the con- 
struction of a 2 story service building on 
Scranton Road. Estimated cost $150,000 
H. Kregelius, City Hall, Archt. 


Pa., Elizabethtown — E. A. Wightman, 
Bankers Trust Blidg., Philadelphia, Archt., 
awarded contract for the construction of a 
1 story, 128 x 212 ft. machine, brick 
and carpenter shops, etc., at Masonic Home 
for Thomas Rankin Patton Industrial 
School for Boys. Estimated cost $150,000. 
Noted Aug. 13. 


Pa., Philadelphia—Thornton-Fuller Auto 
Co., Parkway and 18th St., awarded con- 
tract for the construction of a 4 story, 300 
x 300 ft. sales and service building at 24th 
and Bainbridge Sts. Estimated cost 
$1,000,000. 


Pa., Pittsburgh—Pittsburgh Parking Co., 
Inc., c/o Detroit Porter Co., awarded con- 
tract for the construction of a 9 story, 120 
x 145 ft. garage on 6th Ave. Estimated 
cost $400,000. 


Tenn., Coster—Southern R.R., 1300 Penn- 
sylvania Ave., Washing‘on, D. C., plans the 
construction of railroad shops to replace 
fire loss. Estimated cost $400,000. B. 
Herman, Ch. Engr. 





The Buyer 
The Employer 


The Agent 
The Seller 


The Employee 
The Dealer 


You can reach them all through the 


SEARCHLIGHT SECTIO 


“Searchlight” ads are quick acting. They usually 


bring prompt returns. There is no better way to reach 


the men of this industry at small cost. 


For Every Business Want “Think SEARCHLIGHT First” 





























